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Preface

M emne Lonm ¥ ve b

This thesis is a continuation and extension of previous

work by graduate students at the Air Force Institute of

Technology in the area of parameter estimation using order ﬁ
statistics of samples from a given distribution., The tables f
of linear cocfficicnts developed in this report will enable
€£e user to obtain the best linear invariant estimate of

the location and §cale parameters of the Cauchy distribution
for sample sizes of N=5(1)20 very efficiently. An attempt

was made in the report to provide a clear development of the

theory by which thesc¢ linear cocfficients are obtained, In
addition, the Fortran progiam required to calculate and table
the lincar coefficients is included in Appendix C. The sub-
routine used to solve the matrix equations is a modification
of the Matrix Equation Solver Fortran Subroutine from the
Computer Science Center, Wright-Patterson AFB, Ohio.

I also wish to acxnowledge my debt to Professor Albert
H. Moore, my advisor, for proposing this arca of study and

for his assistance and encouragement,

Ralph M. Spory, Jr.
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Abstract

Linear coefficients which can be applied to sample data
from a Cauchy distribution to obtain estimates of the loca-
tion and scale parameters are developed and tabled. Several
previous works have presented such tables for nearly best
linear unbiased estimation and best linear unbiased estima-
tion of the parameters. The estimates developed in this
paper are best in the sense that they possess minimum mean
square error. By using exact values of the means, variances,
and covariances of the Cauchy standardized order statistics
and minimizing the mean square error function, matrix equa-

tions are developed and solved to obtain the required coef-

. ficients. These coefficients and values of the MSE are

tabled for minimally censored sample sizes of 5 to 20 and
for samples which have been additionally censored from above
and symmetricall&. Procedures for using the tables and
several illustrative calculations demonstrate the simplicity
of this estimation technique. The Fortran programs required

to calculate and table the above values are included in

Appendix C.
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CONDITIONAL BEST LINEAR INVARIANT ESTIMATION OF THE
LOCATION AND SCALE PARAMETERS OF THE CAUCHY
DISTRIBUTION BY THE USE OF ORDER STATISTICS

I. Introduction

Statement of the Problem

Objective. The objective of this thesis is to develop
a table of linear coefficients which can be easily applied
to sample data from a Cauchy distribution to determine esti-
mates of the location and scale parameters of the distribu-
tion. These estimates of the parameters are conditional
best linear invariant estimates. These terms and the proper-
ties of the estimators are defined in the next section.

Definition of Terms. The Cauchy distribution is a con-

tinuous distribution which is frequently introduced to stu-
dents as an example of a distribution for which the moments

do not exist (Ref 6:134). The cumulative distribution

function (cdf) is given by
F(x) = .21. . .}'.ARCTAN EE.E ,  -w<x<e (1)

and the probability density function (pdf) is given by‘

= S LX- XS €4
f(x) = w[s2+(x-t)2) ° . (2)

where s is the scale parameter and t is the location param-

cter,
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Conditional estimation of a paramcter is defined as
estimation of an unknown parameter when the second parameter
is known. In this case the location parameter is estimated
conditioned on the value of the scale parameter, and the
scale parameter is cstimated conditioned on the value of
the location parameter.

The best linear invariant estimator is best in the
sense that it is a minimum mcan-square-error estimator. The

mean square error of the estimator is given by
ISE = E[(s*-5)2] (3)

where s is the true value of the parameter and s* is the

estimated value of the parameter.

For conditional estimation the mean square error is

given by
MSE = E[(s*|t-s)?] (4)

where s*|t is the estimator of the paramcter conditioned on

the valuc of t, and t is the value of the second parameter.

Linear estimation is a tcchnique based on the theory of

order statistics, where each ordered sample value is assigned

a weight, or lincar cocfficient, and the cocfficients are
calculated so as to obtain the best estimate of the parameter.
In this case the best cstimate is the invariant estimate as

defincd above., If one uses this method, the estimate of the

parameter is given by

o SedA el b ol st athe s

;
2
]
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n
s* = ¥ ajXi (5)

wliere the aj's are the linear coefficients, the Xj's are
the ordered sample values or the order statistics, and n is
the sample size,

The conditional estimator is then given by

s¥|t = ajXj-At (6)

LT o I~
Yo

1

where t is the known parameter and A is a constant that is
determined by the calculation. The significance of this
constant will be explained in Chapter IV,

Order statistic theory, the Cauchy distribution, and
the method used to solve for the linear coefficients are
devcloped further in the remaining chapters of this paper.

Significance. When the location and scalc parameters

of the Cauchy distribution are known, the function is com-
pletely defined, and it can be used in a decision-making
process where one is working with data which is distributed
according to the Cauchy law. The tables of coefficients
developed 1. this thesis will allow the user to estimueic the
values of these unknown parameters. These estimates can be
obtained very efficiéntly with only the use of a desk cal-
culator. The ordered sample values arc simply multiplied

by the appropriate coefficients and the results summed to

calculate the cstimate.

TP TR IS SR WL S-S SN
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This method of estimation provides a great savings in
time in the casc of the Cauchy distribution, as the tradi-
tional methods of obtaining these estimates either do not
apply to the distribution or are very time-consuming. Two
of these methods are the method of moments (Ref 11:186) and
the method of maximum likelihood (Ref 11:170). The method
of moments cannot be applied, since the moments of the
Cauchy distribution do not exist, and the maximum likeli-
hood estimate, which is convenient to obtain for some other
distributions, requires a great amount of computational
effort, Barnett (Ref 1) points out that the frequent occur-
rence of multiple zeros of the derivatives of the logarithm
of the likelihood function requires a complete scan of the
likelihood function to locate the maximum‘which corresponds
to the maximum likelihood estimate. The tables of linear
cocfficients in this thesis will provide the user with an

estimate of these parameters for sample sizes of 5 to 20.

Background Information

Work on parameter estimation based on order statistic
theory has been carried out by the students a«t the Air Force
Institute of Technology, under the direction of Professor
Albert H. Moore, and sponsorship of Dr. II. Leon Harter (ARL,
Wright-Patterson AFB), since 1963. These works include

parameter estimation of the Cauchy, Weibull, normal, log-

normal, logistic, and extremec value distributions. Paramcter

estimation of the Cauchy distribution includes the works of

Chamberlain (Ref 2), Jonson (Ref 9) and Stark (Ref 10).
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Chamberlain developed and tabled the coefficients for nearly
best linecar unbiased cstimation of the locaiion and scale
parameters for sample sizes 15(1)40. Jonson computed the
coefficients for conditional best linear unbiased estimation
of the parameters of the Cauchy distribution and compared
the efficiency of these estimators with the efficiency of
Stark's best linear unbiased estimators. The estimators
deveioped by Jonson and Chamberlain are called nearly best
estimators because the approximate values of the covariances
of the order statistics given by Blom's approximation were
used instead of the exact covariances of the order statis-
tics. Stark's work developed linear coefficients for simul-
tancous estimation of the location and scale parameters by
using the exact values of the means, variances, and covar-
iances of the standardized order statistics.

The works of Chamberlain and Jonson are based largely
on the methods presented by Barnett (Ref 1:1205). Barnett
tabled the coefficients for the best linear unbiased esti-
mate of the location parameter of the distribution for
sample sizes of 5 to 20. The exact values of the rneans,
variances, and covariances of the Cauchy order statistics
were calculated to four decimal-place accuracy. The values
of the covariances werc obtained by numerical intcgration
of expressions containing the joint pdf of the order sta-
tistics (sce Chapter 1V). These functions were integrated

over the relevant triangular region by a two-dimensional

_ .
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extension of the composite Simpson procedure. Although this
computation required a large number of steps to obtain the
desired accuracy, it did prove feasible,

The mecian of the sample data has traditionally been
used as an estimate of the location parameter of the Cauchy
distribution. Cramer (Ref 4:708) states that the variance
of this estimator is =2/4n for large samples. Rider (Ref
13:322) shows that this is not a very accurate estimate of
the variance of the median for small sample sizes. Rider
has tabled the actual variances of the median for small
sample sizes.

In 1964, Rothenberg et al. proposed a class of esti-
mators of the location parameter of the Cauchy distribution
which is the arithmetic average of a central subset of the
sample order statistics. The sample median is a member of
this subset, but it was shown that the average of the middle
quarter of the ordered samples has a lower asymptotic var-
iance than does the median.

In 1970, Chan (Ref 3:851) proposed a conditional asymp-
totically best lincar estimator of the location and scale
parameters based on a few of the order statistics. He has
tabled cocfficients for K=1(1)10 where K is the number of
order statistics selected from a large sample. These esti-
mators yield more than 922 percent asymptotic relative ef-

ficiency, in the Cramer-Rao sense, for K>4.

Camas
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Report Orga: ization

In order to develop the linear coefficients for the
conditional best linear invariant estimation-of the param-
eters of the Cauchy distribution, the distribution and
methods by which it is generated will be discussed in
Chapter II. Chapters III and IV present order statistic
theory and the linecar estimation procedure. Chapter V
describes the tables of linear coefficients and gives exam-
ples of the calculations required to obtain the desired
estimators. Tables of the values of the mean-square-error
function and the linear coefficients are included in Ap-
pendices A and B, Appendix C contains the Fortran prograns

required to calculate and table the above values.

Assumptions

There are two assumptions made in this report. It is
assumed that the sample data are known to come from a
Cauchy distributed parent population and that the parameter
not being estimated is known, in the case of conditional
estimation. In the case of simultaneous estimation it is
only assumed that the sample data are known to come from a

Cauchy distributed parent population.

3
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II1. The Cauchy Distribution

Introduction

The Cauchy distribution is a continuous, symmetric dis-
tribution. The cdf and pdf are given by Equations (1) and
(2). The plot of the pdf is similar to that of the more
familiar normal distribution, except that the curve ap-
proaches the axis much more slowly and the tails are thicker.
Figure 1, on the following page, is a plot of the density
function for threce different scale parameters. Feller
(Ref 5:57) provides an excellent description of the Cauchy
distribution, its peculiarities, and methods by which the

distribution is generated.

Example of the Cauchy Distribution

A mirror is arranged parallel to an opposing wall at a
distance S from the wall, and the mirror is free to rotate
on a vertical axis at A which is located on a linec per-
pendicular to the wall at 0. The angle § is measured from
this line to the perpendicular to the surface of the mirror.
The mirror reflects a ray of light on the wall at a distance
X from the point'o. Now, if the angle f§ is chosen at random
between -7/2 and =/2, the random variable, X, is Cauchy
distributed and the density of the distribq%ion is given
by Equation (2) with a location parameter of zero (Ref 5:57).

fhe density of the random variable, X, can ecasily be
verified by a method duc to Meyer (Ref 10:88-89). In the

above example

1
E|
!
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£(9)

1 ofor R

is a uniform density. Then

=1 df
g(x) = 3
B
where § = tan (;). Therefore
1 1
g(x) = % 1+XZ 5
sl
s

(7

(8)

(9

This is the Cauchy pdf with scale parameter s and location

parameter zero.

Generation of the Cauchy Density

The Cauchy density may be generated in many ways.

Student’s t density with n=1 is a Cauchy density.

The
If x and

y are two independent random variables from a standardized

normal distribution, the quotient of these random variables

is a standardized Cauchy distribution.

In addition, if the

random variable x is Cauchy distributed with a scale par-

ameter of 1 then 1/x has the same density.

Once again,

thesc densities may be verificd by the method described by

Mcyer (Ref 5:109-110).

Propertics of the Cauchy Distribution

LTS

Duc to the thick tails of the Cauchy distribution, esti-

mation of its center is very difficult.

10

The moments of the
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Cauchy distribution‘do\ggf\?xist. Jonson (Ref 9:11) shows
the characteristic function of the Cauchy random variable

to be
Cx(t) = exp(ict-b|t]|) (10)

where C is the location parameter and b is the scale par-
an3ter, and that the moments do not exist since the partial
derivatives of Cx(t)/ik with respect to t evaluated at t=0
are infinite.

It can also be shown directly, that the first moment
about the origin of the Cauchy distribu:ion does not exist

(Ref 6:145).

11




e -

GAM/MAT1L/72-3

I1I. Order Statistic Theory

Introduction

To calculate the conditional best linear invariant
estimates of the parameters of the Cauchy distribution the
exact values of the means, variances, and covariances of
the Caucﬁy order statistics are required. The order sta-
tistic theory and application of this theory to the Cauchy
distribution will be reviewed in this chapter., Reference 15
is a rather complete collection of contribut®-.:5 to order
statistic theory and includes articles up to 1962, The
following deveclopment follows that of Chapter II from the

above reference.

Order Statistics

Definition. If a random sample of size n (x3, X2, ...

Xn) is taken from a population, these independent random

variables can be rearranged so that

X(1)2X(2)%: - <x(n)

When the variables arc arranged in order of magnitude, they
arc called order statistics of the sample. Since these

samples are from a continuous population
.. = .v) = : i £3
P(x(1) X(j)’ 0 for all i#j

Density. The pdf of the ith order statistic, X(i)» is
given by

12
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' o- -c
ex(1)) = Ty TR gy 1 -Flx () 1P R E (x5y)
(11)

where F(x(i)) = cdf of x evaluated at X=X(1)

f(;ci)) = pdf of x evaluated at X=X(4) (Ref 15:12)

The joint distribution of the ith and jth order statistics

(i<j) is given by

g(X(i),X(j)) = (i-l)!(j?;-l)!(n-j)![F(x(i))]i-l[F(x(j)) -
s : (12)

F(x(1)) 19717 [1-Flx(5)) 1M I £(x (1)) £(x(5))
for X(1)<X(jJ (Ref 15:12)

From Equations (11) and (12) expressions for the expected

values and covariances of the Cauchy order statistic can be

developed.

Expected Values. Let x be a continuous random varia-

ble with pdf f, then the expected value of x is given by
E[x] = [xf(x)dx (Ref 10:121) (13)

Using Equations (13) and (14), one finds that the expected

value of the ith order statistic is given by

Elx(i)) = [x(i)8(x(i))dx(q) (14)

And the expected valuc of the product of the ith and jth

order statistics is given by

13
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Efx(i)x(5)] = J [xcayx(y)yelx(i)x(5))dxci)dx(y) (15)

where g(x(i),x(j)) is as defined by Equation (12).

Variance and Covariance. A two-dimensional random

variable (x(i),x(j)) possesses a property called the covar-
iance of f(i)’x(j)‘ In this case the random variables are
order statistics, and in a sense the covariance is a measure
of the dependence between the two values of the order sta-
tistics. The covariance of (x(i),x(j)l is formally defined.
as the product moment about the respective expected values
of the order statistics. Meyer (Ref 10:144) defines the

covariance of the two random variables as follows:
Cov(x(3)»X(5)) = E{lx(3)-Elx(3))1Ix(5)-Elx(5)) 1} (16)
It can be easily shown from (16) that:
Cov(x(i)»X(5)) = Elx(q)%(5y)-Elx(q)]"Elx(j)] (17)

The variance of the ith order statistic may be considered as

a special case (i=j) of Equation (16) where the Var [x(i)]

is given by

Var[x(i)] = B{[xci)~E(x(i)]Z} (18)

With the expressions presented in this chapter, the cxpected

valyves, variances, and covariances of the Cauchy order sta-

tistics can be developed.

Standardized, Cauchy Order Statistics. Let X(i)» X(2)»

oo X(y) be a set of ordered sample values from a Cauchy

14
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TR EY

i distributed parent population. A new set of standardized

order statistics can be developed where
Ursy = X!i!‘t ~o<lssy <o
(i) S (i)

with Urg) <eo-<Ugi) <« <U(n)

- s
If the pdf of x is £(x) = 24 (x-t)2]

then the density of U is given by

1
p(U) = m ~w<lJcw

and its cdf is given by P(u) = 3 + = ARCTAN u

(19)

(2)

(20)

(21)

The pdf of the ith standardized order statistic from Equa-

_ . tion (11) is given by

aCu(3)) = TP lucy 1T P Cu sy 1M Ep Cugy )(22)

and the joint pdf of the standardized order statistics is

given by Equation (12) with x replaced by u, g by p, F by P

and f by p.

The above expression can be simplific.: by making the

following substitution:
Let 8(j) = ARCTAN u(j), - %<0<%, -@cU(g) <o
where dugjy = (1 + tanze(j))dei
and ﬂ(j) = ARCTAN uey) -%<¢<"

Z

then from Equation (22)

15

(23)

(24)

(25)
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n! n m ;i L ‘
1) = G @D 0+ 3 e “TrtanZs) (20) :
and :
n! 0+ n-i ;

WG = TG D@ an [047] (27)
. il r oped 1 1 |
[+ - (10 g i (1+tan2g) :

By substituting thesc equations into Equations (14), (15),
(17), and (18) the desired expressions for the expected

values, variances and covariances of the standardized order

statistics are obtained.

2 ]
: z _
- CElu)] = o 1),(; SIET jtane[e+;]1 1[-~e]“’1dei (28)
. o
7! |
! i - ]
Covlugiy,ugj)l = (i-l)!(j-xil-l)!(n-j)!zn fftanptane [0+31 3" ]
L 3
772
. Ty (g+Ty 1311 (1 a1n-jq0ad. (n!)?2 :
[+ (8] (z-017" d0ap (1-1)1(m-431(5-1) ! (n-5) ta" 5
u U 3
7 . , . .
Jran® [0+31 1 [5-01" a0 tang [p+517 "1 5017 Tap, 55 (29) ]
-7 - ‘:1
2 :
7 i
! A
Varlui)] = T T T Jran®0(5) [003)*51" " 3-8 (1) 1" Tan 5
"z (30)

DL S YR
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Solution of the Expected Value and Covariance Equations

Equations (28), (29), and (30) cannot be evaluated in
terms of e¢lementary functions, but they can be evaluated by
numerical integration techniques with the aid of an electronic
computer. The integral factor of Equation (28) does not con-
verge for values of i=1 or n, and Equations (29) and (30)
do not converge for values of i=1, 2, n, and n-1, Barnett
(Ref 1:1209) points out that for these values of i, the
cos 8 and cos § factors in the denominator of the respective
integrands are dominant as 6 and § tend toward their limit-
ing values, and it is therefore apparent that the means of
the first and last order statistics do not exist, and the
variances and covariances of the first two and last two
order statistics do not exist.

The task of evaluating the remaining quantities is some-
what rcduced due to the symmetry of the Cauchy distribution.

For the expected values
E[u(i)] f_- E[u(n41-i)] for even n, i#1 or n (31)
E[u(n+1)/2] = 0 for odd n (32)
and for the covariances of the standardized order statistics:
Cov[u(i,j)] = C°V[“(n+2-i,n+l-j)] = Cov[u(j,i)]
= Covlugys2-j,ne2-i)]

for i<j and i # 1,2,n, and n-1 (33)

17
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Even with this reduction in the number of quantities to be
computed, the integrals must be approximated by an elec-
tronic computer. Barnett (Ref 1) calculated these expected
values for n=3(1)20 and the variances and covariances for
n=5(1)20 to four-decimal-place accuracy. Although the ex-
pected values and variances can be calculated quite effi-
ciently, the double integration in the covariance expression
requires extensive computer time. Stark (Ref 16:44-48) cal-
culated and tabled these quantities for sample sizes of
5(1)20 to six-decimal-place accuracy. The expected values
and covariances calculated by Stark were read into the main
programs in Appendix C for the calculation of the linear

cocfficients for conditional best linear invariant estimation

of the paramcters.

18
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IV. Lincar Parameter Estimation

Introduction

The purposce of this thesis is to develop the coefficients
required to obtain best linear invariant estimates of the
parameters of the Cauchy distribution. This chapter explains
linear esfimation, develops the estimator with the minimum
mean square error for both parameters, and describes the
method used to solve thc resulting simultaneous equations.
The cocfficients are calculated for the minimally censored
sample, which consists of the ordecred sample less the four
extreme order statistics (the first two and the liast two),
and for samples which are additionally censored from above
and symmetrically. In addition the values of the mean square
error function are computed. All of thesc quantities are

tables in the Appendices.

Linear Estimation

Linear estimation is a form of estimation where the
ordered data are assigned weights and the new values are
summed to give the estimate of the desired parameter. These
weights are the coefficicnts and they are calculated so as
to obtain the best linear estimator of the parameter. In
this case the best estimator is the one with the minimunm
mean square error. The expressions required to obtain these

best estimators are developed in the mext section.
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Mean Square Error

Location Parameter. From Equation (6) thc conditional’

estimate of the location parameter is given by
N :
t*|S = L ajXj-AS (34)
i=1
where t* is the estimate of the location parameter
aj is the coefficient to be computed
S is the scale parameter
A is a constant to be computed
N is the sample size

and from Equation (4) the mecan square error of the cstimator

of the location parameter is given by
MSEL = E[(t*|S-t)2] (35)

wherc t is the true valuec of the location parameter. MSEL
is the quantity  to be minimized.
From Equation (35)

MSEL = E[(t*]S)2-2t(t*]S)+t2] (36)

From Ref 10:134

Var[x] = E[x2}- (E[x])? (37)
therefore Var[t*|S] = E[(t*]S)2]-(E[t*]|S])? (38)
and MSEL = Var[t*|S]+(E[t*|S]-t)° (39)

Now by the substitution of Equation (34),

20
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N N :
MSEL = Var[ & aix(i)-AS]+(E[ z aix(i)-AS]-t)Z (40)
i=1 i=]
Freund (Ref 6:173-174) shows that for a given set of random

variables X1s X25.+.X, Where Y = ’zlaixi, a linear combina-
1:
tion of N random variables,

E[Y] =

n'm =z
ot

ajE[x;] (41)
i

N
and Var[Y] = ¢ a?Var Xr:11+2Z Zaza;Covix,:vX,.
Y] = & afVar[x] E aiajCovixgsyx )]

= J
for i<j
Now using relations (41) and (42) Equation (40) becomes
N 2
MSEL = I afVar[x . }+2% Zajas;Covixp:yx,..] +
jop 3 (i) fo LI (1)*(5)
N (43)

B -AS-1)2
(iilaln[X(i)] AS t)

The expected values, variances and covariances developed

in Chapter III were for standardized order statistics, where

the standardized order statistic was defined by Equation (19).

Therefore
X(i) = SU(i)+t (44)
E[X(i)] = SE[U(j)]+t (45)
Var[x(i)] = SZVar[u(i)] (40)
COV[X(i)X(j)] = SZCO\'[U(iJU(j)] (47)

Now define the following symbols:

Let : ui = Efuggy]

21
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6 = Var[u(i)]
O'ij = COVIU(i)U(J-)]

Now by substituting these relations into Equation (43)

N NN N

2.2 2 2
MSEL = I a;s“c..+2 I I aja:s“o;:+[ & a;(su;+t)-AS-t]“ (48)
i=1 1 A1 gag jeit1d” M Gy PR
N
and adding the constraint that £ aj=1 and applying this
i=1

equation to a minimally censored Cauchy sample of size N-4
(the two extreme order statistics are removed from each end),
the following equation is obtained

N-2 , N-2 N-2 N-2

MSEL = s2( I afoj3+2 ¢ I ajajojj+[ 2 aiui-A]Z) (49)
i=3 i=3 j=i+l i

-—
=

Scale Parameter. An expression similar to Equation (49)
can be developed for the scale parameter where the mean

square error of the estimated scale parameter is given by
MSES = E[(S*|t-S)2] | (50)

where S is thc truc value of the scale parameter,
S* is the estimate of S, and
t is the true value of the location parameter.

N
Let S*|t = ¢ djxj)-Dt (51)
i=1

and substitute into Equation (50) to obtain

N N
MSES = Var[ z djX(j)-DtI+(E[ I djx(j)-Dt]-S)? (52)
i=1 i=1
22
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And by the use of Equations (42), (45), (46), and (47),
Equation (52) becomes
N 5 2 N N 5 N s ..
MSES = .2 diS dii+2.£ .2:? didjﬁij*[‘z di(SUi"'t)"Dt'S] (5.1)
i=1 i=l j=i+l i=1
N
Now by adding the constraint that I dj = D and considering
. i=1
a minimally censored Cauchy sample the mean square error of
the estimate of the scale parameter is given by
N-2 , N-2 N-2 N-2
MSES = s2( ¢ djoj3+2 1 T djdjogj+[ T djri-11%)  (54)
i=3 i=3 j=i+l i=3
Equations (54) ai.d (49) are the required expressions to
compute the mean square error, but in this case, it is de-

sired to minimize these quantities.

Minimization of the Mean Square Error

Both expressions for the mean square error contain the
scale parameter squared. At this point, the problem is to
determine the values of the aj's, A, dj's and D which min-
imize the respective MSE function, and these values will be
the same if the functions arc minimized without the (52)
term.

Taylor (Ref 17:198) describes Lagrange's method of min-
imizing a function of scveral variables subject to a con-
straint. In applying this method the original-function is
modified by adding the constraint vquation multiplied by a
Lagrangian multiplier, and then taking partial derivatives

of the function with respect to each variable and multiplier.

23
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The resulting derivatives are set equal to zero to form a
set of simultaneous equations. These equations are then
solved for the values of the variables and multipliers which
minimize the function.

Matrix Equation. To develop the matrix equations for

the calculation of the required coefficients, Equation (49)
N-2
is modified by adding the constraint, I aj=1, to give
i=3
N-2 N-2 N-2 N-2 2
L= ¢ afoji¥2 £ ¢ aja;oii+t[ . ajuj-A]l°+a(za;-1) (55)
i=3 © 0 Tia3 jeielt 9 09 T3 *
Now if N=7 is the total sample size and m=3 is the size of
the sample after censoring, application of the Lagrangian

method results in the following set of equations.

oL -
Fy az+tagtag-1 = 0

%% =-azu3z-agg-asugtA = 0

A

5 " 0 (56)

3L Z
a5~ 23(o33+u3)*aq(oza*uzna)+as(o3s*uzus) -Aust

2 A
%%1= a3(o43*uqu3)*tag(oag+vg)*+as(ogstugus) -Augts = 0

L 2 A
385" 33(°53*”5”3)*a4(°54*”5“4)+a5(°55+u5)-Au5+3 =0

The above equations in matrix form are:
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. 1+ (2] ¢
0 0 1 1 1 3 1]
0 1 "3 -Hg ~Kg A 0
1 -u3 (033+u§) (o34+n3u4) (o35*u35) az{=|0f (57)

2
1 -uy (og3tuguz)  (oq4*ug)  (o4stugus)y |ag) | O

2
1 -ug (ogztuguz) (o54*usug) (oss+u5)J as, OJ
bo b 3

A similar procedure for Equation (54) results in the follow-

ing matrix equation for the coefficients of the scale par-

ameter,
P 2 - p 1 p 1
(o33+u3) (o34+u304) (o35+nu3m5) dz| |uz
(043+uqu3) (044+u§) (o45%ugus) dgl={uys | (58)
2
»(053.‘-"5“3) (054*115114) (055"')15) ] LdS. b;,:s.

where D = d3 + dgq + dg

The matrix Equations (57) and (58) include matrices of
the expected values and covariance of standardized order
statistics and the column vectors of the desired variables.
These equations can be solved for the column vector of m + 2
variables for thc location parameter and m variables for
the scale parameter.

Solution of the Matrix Equations. The above matrix

equations were solved for sample sizes of N = 5(1)20 on the
CDC 6600 computer. Basically, the main Fortran program recads

in the values of the means, variances, and covariances, and

25

PRI

L




e e s S e v - ey o 3 0 wie Lad ate o R sty > e it 2 s L tacakachaisde e s st SR -7'1
.

GAM/MATIL/72-3 ¥

the matrix equations are calculated and then solved by a sub-

routine to the main Fortran program. This subroutine is a

20 vt

T

. modification of the "Matrix Equation Solver" Fortran extended
subroutine due to the Computer Science Center, Wright-Patter- 1
f - son AFB, Ohio. The values of the linear coefficients and

constants are tabled for each N and M. In addition, the

value of the mean square error function is tabled for each
sample of size N and M. The values of the mean square error
functions are calculated from Equations (49) and (54).
Equation (49) can be rearranged to give:
N-2 N-2 N-2 .
MSE = ¢ T azajo;i+[ £ ajp;-A] (59)
i=3 j=3 = M 1zt
and a similar expression can be developed for the MSE of the
scale parameter. With the known values of a; and A from the
solution of Equation (57), the MSE is easily computed in a

subroutine to the main program.

E : Additional Censoring

Censoring from Above. The minimally censored sample was :

defined as the basic ordered sample of size N with the two
extreme order statistics censored from ecach end of the sanm-
ple. Additional censoring was accomplished by censoring the
sample from above so that M (the number of sample values
remaining after censoring) decrcases from (N-4) to (1) for
cach sample size (N). The value of the mean square error
function was also tabled for each M. The valucs of the co-

efficients and MSE for the minimally censored sample and
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additional censoring from above are given in Table I, Ap-
pendix A,

Symmetric Censoring. Each sample of size N=5(1)20 was

also censored symmetrically from both ends. In this case

M rdanges from N-4 to 2 for even sample sizes and N-4 to 3

for odd samples. The symmetric censoring was terminated at

M=3 since with M=1 the estimate of the location parameter
is the median and there is no information available to com-

pute the estimate of the scale parameter.

27

B G




GAM/MATHL/72-3

V. Use of the Tables

Introduction

The results of this thesis are Tables I and II included
in the Appendices. With these tables the user is able to
calculate the besst linear invariant estimates of the loca-
tion and scale parameters of the Cauchy distribution. This
chapter explains these tables, gives the required procedure
to obtain the conditional estimates or simultaneous estimates,

and provides examples of these calculations.

Explanation of Tables I and IT

Both tables include the values of the mean square error
function, and the values of the coefficients and constants
which are applied to the sample data to obtain the estimates
of the parameters. Thesc values are tabled for each N
(sample size) and M (sample size after censoring). The co-
efficients of the order statistics required for estimation
of the location parameter are listed in the columns under
**LOCATION**, and the same values for the scale paramecter
are listed in the same manner under **SCALE**, Table I is
used for a minimally censored sample or for a sample with
additional censoring from above, and Table II is used for a

sample which has been censored symmetrically.

Estimation Procedure

Best lincar invariant estimation of a parameter con-

sists of the following steps:

28
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1. Obtain the sample data. !
4 . 2. Order the data and determine N.

4
Minimally censor the two extreme sample values
from each end, and additionally censor as desired.

Determine N and M and enter the appropriate table
to obtain the coefficients and constants,

5. Multiply the sample values by their respective
cocefficients and sum the result to obtain the ;
estimate of the parameter. 3
6. If the sample was additionally censored from above ]
(Table I) conditional estimation is required, and i
the appropriate constant times the known parameter
must be summed with the terms in step 5. ;
Examples :

No Additional Censoring.

PRI ATV

As an example of the use of

the tables to determine an estimate of the parameters of the

Cauchy distribution, assume that the following data are

s ks ar L 4 b AE

known to come from a Cauchy distributed parcnt population.

The true value of the location parameter is 8.0 and the true

value of the scale parameter is .S5.

]

X} = 5.689853 Xg = 9.222433
X, = 7,835235 X7 = 8.316519
X3 = 9.641365 Xg = 7.902609
X4 = 7.201119 xg =18.926210

S PPUPUNU L DS I WPL - SO S Hone st Wt St e el S € ke

X5 = 8.739464 %

!
When the data are ordered the following order statistics are z

obtained:

29




GAM/MATIL/72-3
X(1) = 5.689853 X(6) = 8.739464
X(2) = 7.201119 X(7) = 9.222433
x(3) = 7.835235 x(g) = 9:041365
X(4) = 7.902609 X(9) = 18.926210

X(5) = 8.316519

After thesec statistics are censored the subset X(3) through

X(7) remains with N=9 and M=5. From Table I, the following

coefficients are obtained:

az = -,067277 ag = .245395
ag = .245395 ay = -.067277
ag = .643765 A =20

Now the estimate of the location parameter t* is

th = a3x(3)*a4x(4)*agX(5) *aX(6)*a7x(7) (60)

And when this calculation is carried out t* = 8,290177.

To estimate the scale parameter the required coeffic-

ients are obtained from the same table.

[~ 9
(2]
i

-.153945 dg = .369546
dg = -.369546 d7 = ,153945
dg = 0 D =0
Now
s* = d3X(3)+d4x(4)+d5x(5)+d6x(6)+d7x(7) (61)

and when these calculations are carried out s* = ,5228009.
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It can be seen by inspecting the tables that the esti-

mation is conditional estimation whei the sample is censored

b 2hARd seTeAe,

additionally from above. In all other cases the values of

A and D arec cqual to zero.

Additional Censoring from Above. To demonstrate the

conditional estimation procedure, consider the data from the
previous example. Additional censoring from above will be

performed so that n=9 and M=3. Now from Table I:

az = -.070500 ag = .82517 i
ag = 245330 A = -.032654 %
and %
dg = -.231235 dg = .779717
dg = -.588770 D = -.040287
t¥|s = azX(3)+agXq)+asx(s) -As (62)
s*|t = d3X(3)+d4X(4)*d5X(S)-Dt (63)

When these calculations are carried out, the following esti-
mates are obtained: t*|s = 8.265232 and s*|t = ,342227.

The same procedures apply to the estimation of the parameters
with additional\symmetric censoring with the coefficients
from Table II. The reader will notice that the value of the
MSE of the estimate increases as less information is con-
sidered. For the location parameter estimator of the last

cxample the MSE incrcases from .38655 to .39752 as M de-

crcases from 5 to 3,
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Simultaneous Estimation. Due to a technique suggested

by Herman for unbiased estimation (Ref 8), it is possible
to use Table I for simultaneous estimation of the parameters

when neither is known.

o—

If t = the simultaneous estimate of the location parameter
s = the simultaneous estimate of the scale parameter
t* and s* are as defined earlier
M+2 M+2
then T = B RN A L i) (64)
1-AD
M+2 M+2
- I dixeiy-D X asxes
and s = og 07T, M10() (65)
1-AD

As an example of this technique, consider the data from

the example with "additional censoring from above'.

az = -.070500 dz = -.231235 X(3) = 7.835235
ag = 4245330 dg = -.588770 X(4) = 7.902609
ag = .82517 dS = ,779717 X(5) = 8.316519
A = -,032654 D = -.040287

£ . 8:208905 4 000651 _ 5 560,55

L 998687

In summary, it can be seen that although this technique
of estimation is conditional cstimation, the conditional re-

quirement is only necessary when estimating from sample data
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that have been censored additionally from above. The method

provides a simple and efficient procedure to estimate the

Cauchy paramecters.
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VI. Summary

The objective of this thesis was to develop a table of

linear coefficients which could be easily applied to sample i

data to obtain the conditional best lincar invariant esti- ;
mates of the location and scale parameters of the Cauchy é
distribution. These estimates are best in the sense that 5
they process minimum mean square error. The coefficients

and constants required to calculate these estimates for

minimally censored samples and samples with additional

censoring from above are tabled in Appendix A. The same

values for samples with additional symmetric censo:'iig from

s e R

above and below are tabled in Appendix B. 1In addition the
valuc of the mean square error function for each sample size
is also included in these tables. The computer programs
required to calculate and table the above data are included
in Appendix C.

This paper also includes a brief review of the previous
work in estimation of the parameters of the Cauchy distribu-

tion from 1961 through 1970. Much of this effort was ac-

_complished at the Air Force Institute.of Technology under

the dircction of Professor Albert H. Moore and sponsorship

of Dr. H. Leon Harter. These works are concerned primarily

with unbiased estimates of the paramcters.

The Cauchy distribution and its peculjaritics are dis-
cussed with a review of scveral ways in which the distribu-

tion may be gcncrated. The order statistic theory required
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to obtain the expected values, variance, and covariances

of the order statistics is also revicwed. The mean square
error function for the estimate of the parameters is de-
veloped and minimized by Lagrangian techniques to obtain the
matrix equations required to calculate the linear coeffic-
ients.

The report is concluded with an explanation of the
tables and several examples of the application of these co-
efficients. A technique of simultaneous estimation of both
parameters of the distribution is alsc presented with an
example of the technique.

The mcthod of estimation presented in this paper and
the attached tables of linear coefficients provide a simple
and efficient method of ovbtaining either conditional or
simultaneous best linear invariant estimates of the param-

eters of the Cauchy distribution.

35




© | ey = T o e —

GAM/MATIL/72-3

Bibliography

i
|

1. Barnett, V. D, "Order Statistics Estimation of theo
Location of the Cauchy Distribution'". J. American
Statistical Association, 61: 1205-1218 (1966).

2. Chamberlain, R. B. Nearly Best Lincar Unbiased Esti-
mators of the Location and Scale Parameters of the
Cauchy Distribution bv the Use of Censored Order ota-
tistics. Unpublished thesis. Wright-Patterson Air
Force Base, Ohio, Air Force Institutc of Technology,

1966.

3. Chan, L. K. '"Linecar Estimation of the Location and
Scale Paramecters of the Cauchy Distribution Based on
Sample Quantities'". J. American Statistical Associa-

tion, 65: 851-859 (1970).

4. Cramer, H. Mathematical Methods of Statistics. Prince-
ton: Princeton University Press, 19406.

5. Feller, W. An Introduction to Probability Theorv and
its Applications, Vol Ii. New York: John Wiley and
Sons, 19060.

6. Freund, J. E. Mathematical Statistics. Englewood
Cliffs, N. J.: Prentice-llall, Inc., 1962.

7. Gray, R. M. Nearly Best Linear Invariant Conditional
Estimation of the Scale and Location Parameters of the
Gama Probabilityv Distribution., Unpublished thesis.
Wright-Patterson Air Force Base, Ohio: Air Force In-
stitute of Technology, 1970,

8. Herman, W. J. Least Squares Conditional Estimaticn of
hclbull Populations,., Unpublisned thesis. Wright-
Patterson Air Force Base, Ohio: Air Force Institute
of Technology, 1966.

9. Jonson, E. C. Conditional Nearlyv Best Linear Estima-
tion of the Location and Scalc Paramciers of the Cauchy
Distribution by thc Usc ol Censored uUrder Statistics.
Unpublished thesis. Wright-Patterson Air Force Base,
Ohio: Air Force Institute of Technology, 1969,

10. Meyer, P. L. Introductory Probahilitvy and Statistical
Applications. “Reading, Massachusetts: Addison-
Wesley Publishing Company, 1970.

36




GAM/MATH/72-3

11.

12.

13.

14.

15,

16.

17.

Mood, A. M. and F. A. Graybill., Introduction to che

Theory of Statistics. New York, N. Y.: McGraw-Hill
Book Company, 1963,

Mosteller, F. '"On Some Useful 'Inefficient' Statistics".

Annals of Mathematical Statistics, 17: 377-408 (1946).

Rider, Paul R, "Variance of the Median of Samples from
a Cauchy Distribution". J. American Statistical Assoc-
iation, 55: 322-323 (1960).

Rothenberg, T. J., F. M. Fisher, and C. B. Tilanus.
"A Note on Estimation from a Cauchy Sample". J. Amer-
ican Statistical Association, 59: 460-463 (1934)

Sarhan, A. E. and B. G. Greenberg. Contributions to
Order Statistics. New York, N. Y.: ~John Wiley and
Sons, 1962.

Stark, T. M. Simultancous and Conditional Estimation
of the Location and Scale Parameters of the Cauchy Dis-
tribution by the Use of Selected Order Statistics. Un-
pubIished thesis.  Wright-Patterson Air Force Base,
Ohio: Air Force Institute of Technology, 1966.

Taylor, A. E. Advanced Calculus. Boston, Massachusetts:

Ginn and Company, 1955,

TR

PN PRV PP

il b atea S Lt v < hon e e nCheiias Dt



SRR T e T T T T T T T T T RS T

GAM/MATH/72-3

A Sk AP i

J

) APPENDIX A
Table I

ikt e

38




T RS e S BT I T Y {2 TR T T Ty AT R T A e e

f
GAM/MATH/72=72 :
TA=LE I
' CCEFFICISNTS Foi ST SCNDITICNAL ESTIMATICN CF THE
LCCATIOCN AFN SCALT PARBMZITEPS OF THE CAUCHY CISTRIMUTICH
(WITH ENNITINONAL CEMSCING FROM ASCVYE)
G0 0000 ¢60 0480000000806 0060600606060 800000 0000000000600 0000000800080 000
¥% | OCAT]1QON %% ¥% CCALE *%
N M MSE I CC5F., Mer 1 NCuF .

G0 000 8 0660008 108080 3CO0 00 0600600000000 0000000080 ¢0%00000000008000 00y
5 1 1.2212% 3 1.C22.0¢ 1.05°CC 3 0du72%4
A Sediauls L 263337473
y € 2 dRE(ET ? LR R722 3 -e531471
! 4 - 4 oT51021
1 deu0C70C N 2,32)°0°
8 1 1.02.39 3 b VL e +8028¢ 2 -0 2AEZ12
i A -,28178C n =e23£212
K4 2 HI726 3 ETRC DALY eBuuRE 3 = 3G4°F6
L «223 031 4 et "%
- 5 esBCLOY g e 304 265
; A -eJCl . LF G «RCIT.0
? 2 eH{980 ? fINHLET sBLCYR 3 -e552¢C7 85
4 e 24Tl Yy eS167E7
a ¢ 334301 ] -~ 26 E7R
? 1 1.277%¢ ? 1003702 o 76118 2 - 277cH?
a -eB822°¢2 ¥ - 277clL72
3 8 4 L7326 3 ~06J°FkC hor4c 3 -, 245097
. 4 ‘G.J'J_F(‘ l! -.3192‘.1"
5 ¢33 1280 5 ech2C1?
& -,NZA F0 € e 245407
A eLCYILT D - 027700
3 3 3 e INCIZL LEE37 3 -y 287738
4 e537CRG 4 g 42237557
5 eC1267 € e 730402
A W A28204 r e 0262732
] 2 3 ~si}72787 «GEIPE 3 YRR
4 16272387 4 J2l8C22
(] "01?729‘1 B -.23‘?5'9




GAV/MATH/T72-2

T " - K P v R »
i g g g - e e T AT i o i s L S S U e e i i wwii
7

TAOLE I

CCrFFICIONTS FOR ©S°ST CONCITICHAL TSTIMATICN CF T

LCOATION AtD SCALE FARAMETEPS AF THF CALCHY CISTRINLTTCN

(WITH ADDITICHAL CENSTXING FRCM ABCVE)

G0 0000 000 0680400608003 0600000000000 0000800000000 00000000090 00

N

M

¥¥ LOCATIOM =% #% CCALF ¥+
MSF I CCEF, MeL I CCEF

@00 000 0060008000070 0406438000000 000000000 080000000000 C¢000000000 00

8

\O

(s

12

1

Ul

1.5€887 3 1,242%40° «HT686G 2 -e372372
A - BRGI0F C -e272772

e 22656 2 ~JR7277 «2L1320 2 - iG3CLF
4 W 248532¢ S 4 ~s252CL%

5 FLU7¢EC & e 20073

6 .Zhﬁ’gq G 036QE05

7 ~eJET?2T7T7 4 e153CLE

A LR A r 0w e

e 30124 2 ~e 3774 « 38208 2 ~, 186G &
) 23171 4 LA

5 «55732¢ 5 “e lUusL?

€ d82470 € 815524

a 332°¢e r L7.4302

036752 2 -e372%¢ LT 3 ~e27123E
b 248327 4 =e233770

5 «RZ5LT7C 1 0779?17

A - 32€0Y N oL 257

«5f 200 K -e12520 0 2227 2 318727
4 1el2sCLE 4 -e 877189

A '07531:3 t °0“92€““

1,02072 T g.0n0n(Q WB2UEE T =,242C¢8
A ~5,7763(8 C -, REc R

o JCROSF 2 - F22204 e 29371 2 -e17.1323
4 0332382 Yy -e137114

5 eh7PVE € ~eci12%t5

B h78.%2 € 0212145

? 0«0 322F7 7 I b

f ~eN322CH 3 10,3212

A “eddG " C Jesiuwid

he




GAVM/MATH/T72=7

TRALE T
COSFFICTENTS FOR FEST SCNPITICMAL ESTIMATICN €F Tg=
LCOSATICN AN SUALE FARAMETSFRS nF jur CALCHY CISTRIPLTTCH
(MITH ACIITICNEL CTNSORING FROM ABCVE)

.....Q.I..O....OO.........00....00.000.0........00......000

*% LOCATIOM\ *+ #% CCALE *x
N M I I CO:F, MeE I cecee,
oooooooo-ooolooooooooo.oocococooooocooooootoooooooooooolooo
1o 5 33118 3 -syf2708 e37€91 2 =e174L8uUY
] e J36LEY 4 -e 310372
5 el _(( € “eC272L7
6 chegL7Y € e 210272
7 =02 247 7 U4507¢A
A W L2727 r 25743
11 4 e 3321 2 =325 e 27224 & =.12¢z2:2
4 U85 1P2 4 - 39242¢
5 e4337L¢C € -e2.,86C7
b R R -1 € 8E8°FC
A o NZ77LA r eu37720
i¢ 2 «2EGTO 3 ~e77207 «51(5°¢ 2 =e13%53€2
4 7EELY 4 -eF2, 117
5 3758 £ eS2LERT
A -.12¢11c r 13224
1] 2 61474 2 ~ctusier «36F 28 2 ~e2ilLS( Y
4 1414F1F5E 4 ~eZ61430Q
4 ~¢5123722 C -~ 4765649
17 i 2e30057 ? 1.25322¢0¢ «59"R¢ 2 - 327762
A -1,275712 C - 3257F2
i1 I'4 280197 3 ~eLE228¢C e 25742 2 - (07612
4 e 18380 4 ~e2715E58
5 23F52¢2 5 ~e27572¢
B htgicc € =scbuelidh
7 235822 7 W77 7726
f e 3£6C f W 221L00
3 ~e5327°80 ¢ WTET7FL2
A =20 0L C el il LW

41




GAVM/MATH/72-2

TanLFs I

POFFFICIENTS FCR SEST CORDITICMAL FSTIMATICN CF THF
LCCATICHK AMD SOALT FAPAVMETCRS OF ThE CAUCKY CISTRIPUTICH
(MITH LOSITICNAL CEASCHEING €ROM AEFVE)

O 9 0 00 0 0600 008 ¢ 08040 0 060 0602000060068 10 08000000 060606200000000000 9000
*% | OCATION *# £% CCLLE *%
Is M T MSE T CCEF, uSE I rCYF,

0 0 0 000 ¢80 00 0600000600000 0606000380 0°0000 0000600000000 000000010000000

it 2 «2£61°€ 3 -+ 13314(¢ 264510 2 =, £GQTIR
4 euuC127 4 230774

s e23211532 € ~e 284751

5 eE2CCLCE € “etull74

7 e 312772 7 «2797587

8 -oukacg 8 e 325(71

) 32111 n ell16L2Y

11 5 W 2P727 2 -¢382257 e 20 {34 3 “eu70E76
4 «N0Q77% 4 274357

5 $ 220 1¢ 3 £ - 332g°0

5 Fi0CEY ¢ =edPL¥" 7

4 228287 7 758277

A e 4lUTLY C el lnsE?

S| 4 AN K “e3T5 YL o 30377 2 -e10GR757
L WJIEETT 4y - 373021

5 152175 £ - 4700.5

9 07!46_?q € .919""’2

A ~e2275L2 C “o337232

11 3 AT 3 ~e3725C1 50470 2 “,i42r€Q
4 -1k 3R 4 “e€.5C71%

3 1.,338238 5 0 265¢€C2

A ~e28452¢€ n -e352°27

11 2 «H8AT7H 3 1700 51717 2 ~sJlUpyfC
4 1.4370¢0 4 e WK T726

A ~e€5R171 C - 437 4E

11 1 2¢324b1 2 1003200 e 5E79C 2 -e 204772
A -~f,485°11 C -,E94752




CANM/MNATH/72=3

LCTATICN AND SPALZ

(WITH ADSITIONAL CENSORING FROM ARCVE)

CORFFINITNTS FOX EFST CCALTITICNAL FSTIMATTICN CF THE
PARAMETEPS OF THE CALCHY CISTRISUTICN

00 0000 0000 0 ¢ 000000000000 0000000080000 00000000000000000b000 000

¥¥ LOCATION ¥*¥

N

M

Me

£

T

CCZF.

¥¥% QCLLE %%

MRE

I

CCFF,

G0 000 0 080 0600000000000 000600 000800080000 0008000000000000080000 00

i

12

12

12

12

8

2LARLE

.zriarl

-
DLWO P NDPPVLL W

P OGNS W

<

“ DN NN

> NS L

> E o

- NU21FE
-ed2422€
184418
Wb )2GER
452360
«18h61R
“o;?hggg
-.242315¢6
22000

e JU2718
- 24417
e157122
shic4r?
hiSs(7?
«1227rc
- 55837
«LI6GY

s iliy 74
-eJ20281
16C9LY
hit5220Q
1714t
W JESTET
1452€1

s sl 20
R XAS!
lEC L2
hiyct
387227
128207

- NHACEY
'0332 2
«1GRCEF
112 . 4%

P A L

« 22895

023290

L ]

()
[We
[o
w
0

41165

(IO BNMDN L (S

MmN MAN LG IO ~NM L&

TINMD N £

(I NN 2

“o&“?ESQ
'017“151
~e 286602
~e128¢€24
«138C24
e 26EFQ2
e1741%1
OB7274
e 20706

- 45790
“0177375
-.271€C1
-e1424C53
133733
e 26QE.7
e245ULY
«D1LEEE

-+ 3526467
~e1942%4
~e2928772
‘0162?3%
«142729
WE11R% Y
euht it
e udh I3
- LGS
“0381“76
-.22612&
sCULRC(RY
eJi782

-e158€87
-s 333774
-~e578E2€F

.799641
~elf1 2R3




GAV/MATH/72=3

TARLS I

COTFFICIENTS FC? Z6ST CCNCITICNAL CSTTMATICKN CF THE
LCCATICM AN SQCALE FARPAMZITERS OF THF CALCHY CISTRINYTICM
(WITH ARUSTTICNAL CZASCRING FRCI ARCVYF)

0 € & 06 0000058000000 0506000000100 0000000200308 00000800¢0000008000080000
¥% LOCATION *=* ¥¥ SCALE *x
N 4 T ouer T CCEF. MSE I CCcFF,

00 0005060000 6000006010 000000000300 100010°0000000008000000080000¢0

12 2 e 27871 3 -o371378 7840 2 e i08127 2
4 - "Fu74¢ 4 L RS
5 1,13720¢ € e GLRET 3
] 326 0GP T -« 4H3%C2
i2 2 78122 3 -, 184304 sU7282 2 -s1.EC1€E
b 1elE43EL 4 -e 278435
A -,7€1721 c eeif5. 11
12 1 TN Ki 1077000 «S%178 2 we271€4%
A =1,8%0222 £ -e271¢45
13 g 22300 3 =,i82:07 2 FUY 2 -¢"23€713
4 -O'J’?'.'Er 4 "0131“”'.‘
s e 334477 € -e2?27241
D W22 380 € e 13L7
7 oh.:iic" 7 .3;[‘_‘,_\.
3 e300 8 201547
9 «a 31478 9 e 23?2413
1 - 137 .€C L ic e171 445
11 - 235367 i1 «023€73
:"-::JJCC C QJC’C{LG

LN
17 8 $2264L3 T e u3GE(A W208LE T <,27L35%
: L «eI74L1 4 -e132,.21
% «N32L08 5 -y 23F702
4 e 224L2CE € o2yl 1568
7 bIc728 7 ~eufi"778
] e2C4 2ty ! e2l27lY
q « 123571 ¢ e CULE"
in -,t2%yca 14 o 132207
A 127274 C e214 422

L

%i

Y. 2N

PR

el £

EVRSOLD SO WL T SIS



ey

GANM/MATH/72=7

CCFFFICTONIC FCR
LCCATION AMN SCALS FARAMZITCERS CF THKFE CALCHY CISTRIMUTICN

(WITE ACDITICNAML CERCCRING FRCV

TA®LE T

ATCYE)

EFSY FCNDITTONAL ESTIMATICN CF THE

G0 0080 00 0000 8000800 0000000000600t CooNOtatoetrRNROBOIECEY TP RS
*¥ LOTATICN *®¢

N v | oMSE

I

CCnF.,

¥% SCELE v¥

wet

1

rCrF,

S0 6000 00 0 008 008 6608 0080000800800 00 002000200 0¢3000880006v00000¢00

12 7 W 20F 28
13 € 200u0F
12 & $273°14

17 4 27327
13 K] s 4RO
13 2 o BEGLE

DD W N A L

S &3

-

I»> D N SH N

> NN EFE N

W

~ev 18231
~ed 377CE
e 247C7
e 2387¢P
W14 7GR
«3J172¢
-ouzf CF

TR Y

t

® & & o o & o
o

R T

[ 3N ¥% BN

SN

T )

LYl

S

Wy

gt ™ Dy
-

A £ ED D e
[ AN |

&8 W0

8
N R D
~

G J

~

o~
-
.

Iad

* &6 o o & o
NN
o~

N
=~y

fat A cd O~

DN J e D2
LA JY £ BRI Y]
O SN e D

!
i IR A

$trp NY ™

Col 67N aaf €0« o

BTN P o4

IS IS B VI |

(¥
O

f

e e o o o
[AA S SR RS T AN I &)
R <

~
-

-.27330¢
-e 337543
1.167¢12
".'0?3?Fl;

‘015??57
1.12¢7°47
'oq17ch

e22(cC

uic?7¢

s Uu€S8S

sbbcey

1) D =N M LY

M NN £ Ny Blo B UJE ~A NS 4 N SN |

I L CI DN D

1Y & a2

-, 85350
-y 217447
-e3Nu285
"03 7:.:“
1,0°1¢28
~eJ27¢€323%

et ?72L71
=e237¢C0
bl ) 5’”‘2?1

e57CFLY
- J.L3F2
-, 278CCA
-~ FLEENT
~e123 830
~eH2U1ER

- 172745
~e33FCIY
- LE5FLE




GAN/MATH,7 22 i
| TATLE 1
! : COZFFINSTONTS FORR ZEST SONTTITICHAL ESTIMATICN CF THE
LCCATION AMD ar AL ™ FARAMETIFS CF THT CALCHY CISTOPIGULTTICN
‘ (WITH LCITITIONAL MENCTQCIHA FROM ARCYE)
3 : P86 G QO O 060000 065 00 6680 0608060006065 06028 06UF 00000000 0600000460060 060000 002
) &2 | CUATION #% *% CCPLE #%
' N v ToMer I rOzF, MTE I CCFF .

@ 00080 0 ¢ 0030 8008 3 0000000000 B0 0000800060000 00000000080000000000

' 13 i JeQZ2LT ? 1e477,CL 57¢31 2 -e251330
: A -1.82272% L =ee51335
. 1% 1y « 10351 3 -+ 32C423 «17722 2 - A2 CE7

4 ~.=I-io'?.“-2h 4 -o1.01 2

5 LG S I 5 ~elQLC, 2

) 186,17 £ -sc1t077

7 e 342821 7 - "CETLT

4 e 242071 8 W LNETVLT

Q 16T -3¢ ¢ e2!TET?

i e 22712 14 e104%C 2

ai e 24520 i1 e300 32

1 12 -0ulG4TC i¢ e 0?57E7
1 l a =y Yl il r .l .T_"
i4 a 02"1:." 3 -.;E?Iaf:’f- oi?”?“ ? -elC5%76

4 -, 2B yC3 4L 4 '01:1-:3

5 e J 22132 5 -e1G5€08

& e1c727¢ £ e 717723

, 7 EPLELS 7 =ll07fLe
‘ R « 2?7 L1 9 ev37047

' 9 «13772F ¢ e217720

. 10 W1327¢C ic (10658782

i 11 AN - i1 «137C7 €

: A OJ::C“'o?F C .u-""}ESP

is 3 $2.L7T 2 -eJZGRE? s1€CES 2 e u2F3i€2

b ~eul13°1 4 -e1R 42"

& «23280° 5 -e20B3Ilh

] 5 W 207204 € - 2231357

1 7 e 382678 7 =e124743

A .7;';'_4f-fﬂ 8 o;q“ll7

q W272%70 0 e 2272€05

13 S RAY S EORR 16 e 234l 7

A o 24 20e r ul?Tl

Le




R

— e = T
— ¥ L

OONM/NATHYT72-7

TA9LE I

ROZFEINT RTS FQOR BFSY CCHPITINNAL FSTIMATICN CF THF
LCRATION AVD SPALE FARAMITEPS OF THE CALCEY CISTRIZUTICN
(WTIH ADOITIONAL PENSCFING FPOM ARCVYF)

¢ 0 0600 ¢ 000 000 800 000008 00000 0050000 0000000000 OENOEBONOIBLPIOETNTSEDYTCSEDS
#% LOCATICKN ** ¥ CCALT ¥%
N M MGeE I £CGzF., MSF I NCeF o

0 0000006808000 00000 0000680200080 020060800002000000800000080000¢002

14 7 2058467 3 ~su2€¢(8 «21C5E 2 -4Q20EF:
4 ~e U3 427 4 -¢1183% 5
5 ¢« 12226 ° 5 -e2717309
a 232102 £ ~e 208220
7 e 7855(1 I4 ~e12372 4
k] W 3ZFRTL 8 ¢ 123767
qQ 12710240 c 72582
) s 084437 L «UBTFEY
14 € e DB ? -~ M3313C 2£827 2 e 326475
4 -euli]o7? 4 ~eitiRERY
5 «132722 & ~e2%2LL3
) e233¢iy 13 - 22G 41
4 Ty 7 ~o 172824
3 A B82CEE g 1721392
A AR E AL € eJ3CTIL
i4 5 22170 2 - 7326804 24375 2 -e "L4751Y4
Y4 s ddRELC 4 -o1G2.%,
5 «23523 12 ~e 38279
e 228208 € ~o e 707
7 3474137 7 e G7ERD
A - JRALEE C -e1772774
14 4 eP783ES 3 ~e 24421 whi{e?y 2 - HR7 23
4 ~eJ2383E b ~e2272CH8
5 23298 g - hbRULE
A 1.234217 € e 37CP78
) ~e23200 C - 44123272
14 2 W37y ? -« "EALT7 eb1€57 2 -, hgLe”
4 ~e118€7F 4 -4 242495
9 1.132272 € -~ 2HhRULTY
A -e3767%0 C ~eEuALET
v 2 1,000 L 2 -o17242¢ 4747 3 -, UGG ECH
Y 1172027 4 “elA2771
N =ileu080? C couu2807

LW




F s e

GAV/MATH/72-7

TARLE I

COFFEINIYNTS FQR2 EFST CCNCITICMAL ESTIMATICN €F T=7
LCAATICH ALY SCALF FARAMITECS OF ThE CALCHY CICT=SILTICH

(UTTY LODTITICNAL CENSORING FROM APCVYE)

00 000 600000800000 00600 2600008008060 06)06080008000000000070r80080 000
¥ L QCATION *¥
N M M°F I

14 1 4,50418

COSF.

1.020 5

“20))?179

ur

*e SCALE *®

vee

«5711¢

I

I G

rees.,

15 1% edf2(4 T -,0Z412" 171602 2 -y .28C" 4
4y = N70711% 4 -y TTTITA

5 .3327h6 E °oi:’L;

£ 122074 € =dZ.F7.
: 7 26C4C 7 T s

; 3 RELTLE I
: 9 26C23cC ¢ 1T 1tce
' 1n 0122821 1. ez EzuwE
i1 02 JR27LS 11 et uL
' 18 «=.026711 17 L7300
' 17 ~JTHYET 312 R
A P i C o . w..
i 16 12 o182R2 T =247 17252 K] -liCL
: 4 = lbiiss 4y -, l”77%4
. 5 00?2?1' 6 ’02113 -
X 3 o125 04 € -z 7% 3
i 7 0271047 7 =elFit2:
; 8 0336107 8 - "TILT
i Q 027213L 9 oir-(ff
X 13 128427 19 A A
11 W d372CR 11 A
X 12 =,178432 12 et 35L02
| A JIN73ICE c $ITECLR
} 16 g JLEE2? 3 =,32487P «1776F T -,liG20y
: 4 = 340ER? Y ... 408
: 5 oo 1,21 5 -y LARLTT
6 .12710? G -.Z;QECC
? 0276“77 7 'oirit-’
[ 3 A T A g -eo. 2Tl
. Q 0 2775F c 15T
10 123760 11 A% Raid
[ 11 =l.0%22f10 11 sIlien:
A W IZOFLE r LT




WY TR Ty vy

GANM/MATH/72a2

TASLE T
CCRFEICIENTS FCA BFST CCANCYTICMAL ESTIMATICN CF THE
LCOATICN ALY SCAL® FARAMETIFS AF THE CAUCKY CIST2INUTICH
(WITH ACOITICNAL CzhSERNRING FRO™ ABRCVE)

00 0 0000000000008 000# 08 0008000800000 006000000000000C00000000s800

4% LOTATICN ¥** ¥% SCALE *»
N M MSE I CC:EF. Mes I CCEF .

S0 2 00 0000000000600 000000 010000 00600000000cCc060000000000000000000

i5 ! 38705 ? ~eJ24330C el0279 2 ~eg?2137C
4 ~eL4I7TH 4 - J872€2

& ¢ 334EG3 15 -ei88L7¢

5 s 128L€7 f -eZ30LYHI

7 278425 7 -e373L87

8 240977 R - L7774

@ s Z2311F° ¢ «15C77¢

13 24787 13 e£8Q7£7

a e 2C2:0 L1 € e 35H LT Y

15 7 18760 2 - 24k 228 C¢ 2 -si26702
4 s by 12 4 -e1:.2¢5%

5 23278 5 -e2iLCZE

€ 128704 € -e27CC7Y

7 e 27C88"% 7 -¢C12fLR

3 o3 r ] 0221128

9 «RLELT71 9 eC17%052

A YT LED C 56721

15 9 +1G223 2 025507 28238 2 -6 333777
4 e jli247E 4 LD SAELL)

5 «3717134 5 e 2747041

6 el2n720° ¢ - 32667

7 o?.n.ilij‘i 7 =e28G¢2IE

] +EEE7(C7 8 1.r5R73¢

A ~ey227Lr ¢ - 2373FE

15 3 21673 2 ~e.2%.07 W 28072 2 -.J47111
4 - 4C57] 4 ~e1065€27

P - 712500 € ~e 331 .62

6 e137377¢ [ “o y7r 708

? 00‘09.?? 7 .750,“(1

A ~efs0LED C ~ec5% 1

18 4 0681 2 -eJ3254L2 o 20881 2 ~elbHel
4 = P259FC 4 -« 117€57

5 ~e3iC®1s ¢ ¢ 29CURG

s 1175200 € ei127170

A - JECTIFD C ~ev.g %45

Le

,
. .,\“.L_..a,....__lj



e R
- -

GAV/MATH/T2=2

TARLE I

COTFFINIFNTS FOT REST CCNLCITICMAL ESTIMATICN CF THF
LCrATION LD SCALS FARAMETeRS CF TES CAUCKHY CISTRIBUTICM
(WITH ACOTYIOMAL CERSIRING FPOM ANCYCE)

0.00000‘00000.000000‘0..0000000.0000000000000'.000000000000
% | OCATION *¥ ¥ CCALT ¥¥
N M MSE I CcasF, MSE 1 rCEF,

00 0000006060008 0000 000060000000 000000060000 ¢0000800000000000000)

i5 3 76472 2 ~¢J3CUEF e3C022 2 - N4EERGC
3 ~e1234F7 4 «e188475
5 1.2728L7 5 ~e 316853
A ~eB7z302 C -e5532%¢

i% ? 1.1232F 3 ~ei74¢2 U134 K ~sCbLEFRY
L 1.1474307 4 “e3?2L 2

A =i 187412 r ~eh1c78%

15 1 5,2L717 3 14520.07 5244, 2 -e2137°17
A -2,1014¢E2 T -e 218217

e 12 1E7L2 ? ~e 32542 «15¢81C 2 -sL14824
4 -~ 227 0F7 4 -.:62L77

€ ~s0175c2 5 -e1213¢7

c «3772€° 13 ~o1RELTT

7 e218%27 ? -s172210

A 23RN ! - 3777€3

9 «29F 314 c WTTICR

i¢ 02 .3%7 i3 0172713

11 e 17325F 2 14 126477

12 ~eJiiz07 i¢ W 17LCEF Y

i3 -e)¥7.€7 12 oue‘.l--,‘

14 ~es2hil? 14 wlh24

A «IulLE C - GOICIQ

1e 11 W 1FR37 2 ~e22020F 15888 2 ~e014cPE
) -eJ2730L 4 4 ~s 06732

5 ~,N33€70L 5 -s431€7%8

& .]7(;??3 & "0137:‘.“?

? 0212274 7 -oi72r10

3 e2300QFL 8 -~eu?l2c?

Y 023087377 ¢ L72¢73

1 2324704 13 e172721

11 74581 i1 «12370°6

12 =.1772L 12 171600

13 ~aiifEC71 I 0211

a WREEY T4 N «uJ5F22

£e




GAVM/MATH/T72-3

TAOLE 1

CCFFFICICNTS FGR 9FST CCADPITICHAL ESTIMATICN CF THE
LCCATIOM AP CSCALS FARAMITFRS QF THE CAUCHY CISTRIFUTICN
(MITH ADNITIONAL CTNSORING FPOM ARCVE)

...0‘...Q....O.’l.l..0.0000......0000.0....0...0.00.'......

¥% | OCATICN **

¥% SCALE *%

N M Mfe 1 CO%F, MSE ] CCLF.
00 000600600000 0080890000 0000000000000000000600000000006000000000
16 16 17067 3 ~e120568 16233 K -sC34C¢11

4 -e137427 4 -su62196
5 -~e117772 5 -o13422
5 1755104 e -« 1041EEY
7 215427 7 -e177787
8 0331561 8 -.873§3Q
9 «302Q¢¢C g 373421
i3 276279 10 175247
it e JTETER 11 +1806%€1
12 - NCQLHR 2 s 2LyFLn
A eN228¢¢C o e 22495
i€ 0 17273 2 -eJ2}7€C 037256 2 = D15E7 4
4 -¢J3%142 4 - 0F613%
5 ~e3177L7 g -o147E3CQ
5] 7003 € =20 bLf6D
7 e2¢% CF 7 -s1G851€7
3 03375?0 8 -038388“
S VR X g W (723R2
is e 2]CCLE i5 132321
11 - 337¢¢0 11 496720
A «GUBRLZ c W« JLBETSB
is 8 17245 2 ~e3207€ 8 slcoeC 2 -,018016
] ~es2214 Y4 4 -+5751418
5 -e013¢7¢ € ~e1627¢E€
6. 278820 € -e232CE2
7 e 23954¢€ 7 -+219F15
L) 03383?R 8 'QJQREZS
c 312128 q sb728C0C
11 «16C779 i¢ «831CF1
A JE7407 0 e JBS LT

i




GAV/MATH/T72-3

TAGLE T

RCEFFICIFNTS FOR AEST CCNDTTTONAL ESTIMATICN CF THE
LCCATION AND SCALI FARAMSTFPS ©F THF CALCHY CISTPIPLTICM
(WITH ADNITIONAL CENSCRING SROM APCVE)

0600000006000 0000 00000 0000800000000 0600060000A200000¢0000000000
. ** LOCATION ** ¥%® scCoLe =%
N M MSF I ~fQcF, M<E I CCEF,

0 00600086087 000000000000 0068000¢0000000000000000000880000000800

i6 7 «17397 3 -eJ20CR2 23504 3 -¢§21¢52
4 =e03R3LC 4 ~e JCL7EE
5 ~e514272 5 =e2ul?7CE
& CU78LT" € ~e2RR777
7 27783807 7 -e27577%
3 e 208LE? 8 -e1323828
9 eW303C7 S 1.76171¢
A «12171F C « 028449
i6 6 18459 3 -+9122302 «20LG" 3 ~s 02771
b ~sdhinrs 4 ~e1163LJ
5 -.q171cr 5 "02557‘9
6 «N7RATL € ~e271h¢1
7 o214 .80 7 ~s3R27LE
3 «72832€6 8 1.01u45g
A -¢1?7EZ32 C -oi2°(4L3
1A 5 21726 2 - N2€76L «MERY 2 -e 032768
4 ~s)81352C 4 ~siltngRe
5 ~¢125730 5 -e333°76
6 o7C283 € “eli5477 0
7 1.3204427 7 «S5R7(78
A -e231701 C -e 23712375
is 4 « 31246 2 ~eu2787€ e 3€R33 2 L EA N
4 ~sd?%EY 4 ~.1602%2
5 «UQIt0 5 -e3331L7
& 1.1820802 € ~e 074F22
A b531€3¢ n ~e552€2¢C
16 2 52126 ? ~eJRARLY « 2R BLY 2 ~+035€C1
4 ~elu479F 4 -+1527°28
5 1.,213728 S =¢3565¢E5%
A - 785624 € -e541179
ie 2 1,273%¢ 3 ~e177.34 0 39€94 2 -s 037151
t 1,177 .24 4 -~ 2G02EY
A =1,2724FR r ~e 29€C1 4




e AT T oY r R Y TR T Y

|
El
3
i
14
i
A
P, . i
JUPRNTCUCIF EPS SVEION )

GAN/MATH/72-3

TAALE 7
COEFFINISNTS FCR SFST CONPITIOMAL ESTIMATICN CF THE
LCCATICN 8ND SCALE FARAVETFPS CF THE CAUCHY CISTQIFUTICN
(WITH ADJITICNAL CENSCTING FPCM ARCVE)

00 060000000000 00080000600 00008000¢60600000080800600000000000000001000

*% L GCATICN *# ¥¥ SCALE **

N M MSE I CcorcF, MSE 1  fCEF.
00 0 80 6000 060000808000 060 00003098020 0603800000800000000000000000000 0000
16 1 5.,9%125 3 1,3732¢° «51G14 T ~,274204

A ~2,753784 D =e234E04
17 13 45446 3 -,116348 JALEP? 2 -,(11748
4 =.223775 4 =.047870
5 =e0223F1 E  =.107€51
6 079377 € ~.162¢10
7 4143717 7 -.1751°1
8§  L245754 8  =.115715
9 230489 BT Y o
16 24575 10 .115715
11 147717 11 175151
12 ,37°173 12 .183€10
13 - 0z27ee 12 L137¢514
1t -,2777°F 14 JoL7E73
15 =,21248 15 L011343
I N 1 L su32500
17 12 JARB43 3 =,2177€0 e14722 3 =, 311384
b =e3779¢E b =eulBC20,
5 =.02240F §  =.117¢05
6 W3ICEEL € ~=e164450
. 7 J144720 7 -.17573¢
8 207401 8 ~.116470
3 ,2¢7837 e -,00s(06
13 J2n7872 15 J115207
11 J14n3ce 11 175543
12 ,32¢992 12 164257
13 -,52223° 17 197806
14 -.i5%¢e7 14 L064E0A
A W37LEER L JCCube2
-

N e 4 e v Ay . J




T Eudietdaains & 00 ho e Aun e o T ™ T

GANM/MATH/72="

TAPLE 1

. COTFFICTENT® FOR ARST CCNCITICMAL ESTIMATICN CF THE
LCCATICN AND SCALT FRIAMZTERS CF TEE CALCHY CTSTRIRUTICN
(WITH ADNITIONAL CENSORING FRCM A7CVE)

00 0000000000000 0060000 0000000060000 10000000bs000000000000000 000

#% LCCATICN ¥¥ *¥ SCALE *+
N Mot Meg I rocr. MSE 1 CCEF.

17 it 0197b? ? ‘0017275 01“963 3 '0011572
b “o03U43 Y 4 -e 03830
5 =¢J22735 € ~el100P13
é e TUN 287 € -s3072F8
7 42 7 -~oi73°LA
8 0251.CH 8 ~e117718
qQ 0294774 S ~s0TUF73

i1¢ 281432 13 0116387
it 147847 11 17752¢
12 eJk12E1 1¢ «165C€€9
13 -,3C8¢68?7 12 e102301%
] eiCCLY 0 «118€E77
i7 1% eifaer 2 “eQ174EF 1Fe72 2 -e 012124
4 -e 3304777 4 ~s£51213
€ - Nz28GC 5 -e136222
5 e 24JCEQ 6 ~e1758E7 9
7 142203 7 -si38201
8 0 25453¢ 8 ~e124€389
9 e29C P2 ¢ -suG2FGB
13 e2554714 13 01194485
11 «1E0RE? i1 183114
i2 -2 074429 12 s LWIQERG
A «04218¢ C 42040
17 9 15061 ? -e317512 «17250 3 ~e13723
b -e72430L7 4 =o(5RELS
5 -e222R72 S ~e1277€5
€ oJUiC e € -s194C87
7 «14C€717 7 -e23947%
9 -1 o 8 ~elliECS
9 039q799 q ‘030791“
13 e261778€ 10 125372
i1 o 17257 i1 «€£39°FR17
A e08CC4L7 C 2641787

chL

B e Ve ’ J




GANM/MATH/T72=3

TARLE T
FCEFFICTEMTS FOR A ST CCNPITTCNAL ESTIMATICN CF TkE
LCCATICN AND SCALS FARAMETERS CF THF CALCHY CISTRIMUTI(CN
(WITH AANITICNAL CEMSITING FPCHM AACVE)

00 808 0808 5000402000080 0009000000020 000000000020 00060080000s00

%% {CCATICN *+ *¥ SCOMLE ¥

N M - MSE I CC:F. MQE I COEF .,
00 000000000003 008000680 0600 0806000000000060000000006000000000090 000
17 2 16904 3 ~eJ1754L7 27170 2 -4 015736
& =s3305L1Y ] ~s NBECHLT
5 -eu2322 5 -e15.219
6 « 041417 3 -e23023495
7 sli0t8(y 7 ~e253117
q 255621 g -e172742
9 $23773L 9 -.019¢CF6
1o o 22334F i 862705
A 245277 c « 357287
17 7 e 16441 2 ~.218 &% 024743 é -, iat7¢
4 ~el7E1€Q 4 ~e LAZ2ETY
:). "o")qu‘fc 5 -0186952
6 o SUTBLET & -~ ZBRZTT
[4 180202 7 -e 218774
3 2FRE(E 8 =e 22753
9 «52%c@Fk < 1.222044
A - 31822F C ~su27€05
17 B 12466 2 -ofz23722 « 30198 2 ~ei2h4 b1
4 ~suulbry ] -e3J21F 4
S ‘0?29:11 5 -.2’23~5
6 Bus3(¢ € -e 35" EF3
7 15772¢ 7 -o402131
8 e8€18G¢g & 930870
A ~e12438C 0 -e224E7Y
17 5 27184 3 ~en24967 34719 3 - 0274329
4 -e051F1" 4 -s11CP%4
5 -.J432¢c40 £ - 266F01
6 vuddra? € -~ U41FERG
7 l.27¢203 7 e R4 4RY
A ~e21221%06 3 - 463357
17 ] ¢ 7169% ? =~ MR ELT e 24E96 2 -~ 228704
4 ~sN?A73F 4 -+32.F70Q
5 -eu7i31C 5 - 275704
6 1.146°94°? € -s154LE22
A «a570738 C -s5771¢Q

U PP Y




OAVM/MATH/ 7=

TARLE 1
COEFFICIENTS FN2 £CST ACNGITTCMAL ESTIMATICN CF THE
LCCATION AND SCALE FARAMSTEZFRS CF THE CAUCHY CISTRIPUTICA
(NTTH AUGCITIONAL CENSORING FROM ARCVE)

G0 0800 000 000600 ¢ 00 80 ¢0 000600 0¢060 0000000000000 003000000000e1 00

¥% L OCATION #*¥ ¥¥ CCALE 4+

N M - McE I CCEF ., MeE X CCEF
60 ¢ 00 0800 ¢ 00 0800000060 000060800 ¢0000¢ 0000000000008 0080800d0%000 00
17 2 B7080 3 -~ QERIES e 3504E K] - D283(C
b ~e152717 ] «ed2)E7%
5 1.221°%2 5 ~e ITRLPA
A -+8E672¢ e ~e£257104
17 2 1.42458 3 ~e1787(5 «38€29 2 -« (292
4 1.,47927(¢ 4 -e3u4630 1
A =1,3940018 £ -e37530Q7
17 i 6.76R28 2 1520400 51497 ? -e132132
A =2,82448¢ r -e102132
18 14 WiL3tLQ 2 - 14372 12687 K -e78€07
4 ~e23G3ICC ] -o LIB3IN3
5 =4"254(9 3 -os(E3ELY
8 W G1EETZ € -e1l2017
7 0 53672¢F 7 ~e1R74GY
9 018577F & ~e1257LE
o 02597?“ < '0"5355“
12 260334 i0 02532294
i1 eicE22R 1 0129345
12 «1C03TE ie JIRTLGY
13 eC1ETT72 12 «142710
14 - J25E(0C 14 0038544
15 -, 1207%cCa 15 e 3R3IET
16 ~e714272 i¢ e G5 8¢C7
A 33508 N -e{TLCL{"

6




R e tan TR ey YTy v bl T = T T ™Y TR

GANM/MAT-/72-3

TASLE T

COEFFINTIFNTR FOR ETSYT NCNCGITICNAL ESTIMATICN CF THE
LCTATICN AND SCALE FASAMETERS OF THE CALCEY CISTRIRUTICH
(WITR ADDTTIONAL CEMSOTING FPOM APCVE)

08 0 006060 0000000800600 00 000 ¢008000000 0000000000000 00000000009 000
*% LOCATION *+# ¥% SCALE »»
N M 7 MEF I rOcF. MEE I CCEF.,

T 6000 600000000 0¢00 0000 00800008000 0000000000020 000000000000900

18 13 e 1L432 2 R H PR TR 12719 K] ~-svfl08710Q
4 -eJ0R74 4 -4 1282445
5 “1ZE7CE 5 ~e 388757
A WNT1ELEG € o r LYAE
7 0 ICCERLT 7 -o1€7¢(.9
3 106717 8 -e132477¢
9 231015 ¢ =ed5h7EY

19 W 2%1CkF i3 o 052€28
11 126FR(E 11 «178FRC
12 172778 ié 17704
13 w1niha 12 db224
14 -eJ2FCEC 14 dLOBEDD
15 ~ey31202 ic eu51F8G
A w0277 C eui2C85
4 -OJ?JC,ZE 4 -..:38‘.29
5 -e 027742 5 =ovR3ER2
A s J1E7LL € ~eihti18¢
7 «134247 7 ~e175113
8 o1CCTLE 8 - 1L F37
e «2€5720L € =4 2R57E2
i3 265452 i0 050184
11 s1Ca4ER i1 130768
12 «10209€¢ ic 0169249
17 17524 12 «1432316
14 - NCHLT? iy 15681¢
A «31616G7 € 018 LTe
&7

s
P sennmmma? T II




R L A A

o TR TR R R T AT A T T ATy T DTS T Ty R L R e e R AT

GAM/MATH/72=3

TAFLF I
COFFFICIFNTS FOR ETST CCADITICNAL ESTIMATICN CF THF
LCTATICH AMN SCALZ FARAMETEPS CF THE CAUCEY CICSTRIPUYICN
(WITH ADSITIONAL CEZNSJYING FROM APCVE)

90 200 00000000080 00 000 200000 0000000000000 000000000C0CCRIIIPCETITCDL

*¥% LOTATICKN *¥ ¥¥ SCALE *=x

N M " MSF T COCF. MerE I CCEF .,
0000006000000 06000000 0000000000000 ' 000000000000 00000000000 0000
18 1% WiL770 2 ~e21476G7 014392 3 - G0OL7]
4 ~eJ 1279 b - 04376
5 -e2£7231¢ 5 -,1922L9
6 31788 € S F LA
7 132740 7 =17 74¢
5 «231SC4 8 ~e1460L0°7
9 e28C173 ¢ =o (6R12y
13 «2RCL24 18 e I54 754
11 W2NZRFHR i1 14321118
12 124250 12 e 17243}
1z ~e52418y 12 0 230827
A 237075 o « J26FQ1
18 190 1488 ( 3 ~eJ1L 72 e1tC€10 2 -, 01272%
b -e531420 4 “ocl?Z2¢€
5 “e027787 5 -e1. 3923
6 .ﬂ1’3b6 E -.16?C51
7 «132€12 7 =.1017¢€4
] «23351° 8 -4159222
g 271772 ¢ o {HELRZ
io e271¢C20 10 e 3HEICT
11 235102 i1 1530265
12 373818 12 eERQ3E
A 2591114 C «UBTERY
i3 e s1LRES K ~eN148773 e17€27 2 = u11fkC
4 - N Y2F 4 -« 0497740
5  =4377iFR 5  =,1151%9
& ¢ 117344 € -e186479
7 «1135C8 7 e 227877
8 «233R(E e -e186C2¢4
9 2731 7ER 9 - CAIYLE
13 e271CA0C v 55286
11 23595 i1 «RB24UFY
A «1573LE 5 «IF3726

5@

Lt s

a8 b £ 2

PR T UPNITLY.E F RSN UUreC




R R e B R ikt it = o v ty YTy il £ —

GAM/MATH/72=7

TARLE 1

CCEFFINIENTS FCO FEST NCNPTITICMAL FSTIMATICN CF THE
LCCATICH AND SrALI FARAMETERS OF THE CAUCKY TISTRIPUTICH
(MITH ANCITIONAL CFNSQRING FROM AECVE)

906 00000000 00060600 002080 000000000000 0000000000000 00000000c0s 000

. ¥= LOCATION **% ¥¥ SCALE *»
3 M | MSF I rOcF, MSE I CCEF.

00 000 00 608 060C080 060086060 0060086006000 0 0080800600060 000s 0000920000000

18 8 18.2¢% 3 -ed1571F7 0 21C65 2 -e31l.27
4 o031 PP 4 -.059926

5 ~DZ7CEE 5 -o138¢72

5 .0159k5 6 ‘022“587

7 o103¢€¢1 7 -e268¢€15

3 2747 R 8 -e275%59

¢ 272102 ¢ -¢1271t83

13 W7937R v 1,d717%¢

A e J1CLEF C WN2HECSE

18 7 o1582¢ 3 -e015¢222 25751 2 -ot177¢8
&L -eudILE? 4 = 374782

5 -6, 202F8 & -s172222

) e 1T 3R7 € =277 rE"

[4 108781 7 -e 377784

8 «20€67205F 8 ~e285°6"

9 «THR794 e 1,3753%.2

A SRR C -+s17€c%)

13 6 18004 3 -e3182€7 «2L7H5 2 -.u23€1%
4 -e33€3(7 4 - 338445

5 “eliE/LA 5 -e276207

A «11723886 € -0 3236F41C

7 1127°7F 7 ~o 41031}

8 350 24Q 8 0733574

A -~elc4ced C '032873q

18 5 022028 2 = "Z2EAY 32748 2 =e522458
4 -e1312F 4 -« 006545

5 ~eui17F8 € '0225727

& o JICEFE € -e360757

7 l1.127°¢F 7 «174L59

A -e371112 £ -. 8205120

iy “ o TLyRP k! -.,35¢Cc 0 32¢€50 2 - 022702
] ~e 3217 L0 4 -.0Q7¢62

5 -,i0122 & ’0285102

¢ 1.20F .00 13 -e238759

A = ETT 0N 0 ~e 537454

RSP M-,




A Y T T YT P,

GAM/WATH/?2-2

TARLF I

POZFFINIONTS FOR FLESY OCANUITICHAL ESTIMATICN CF THE
LCCATION APD SCALE FEIMMITERS 2F ThF CAUCKY TISTRIPUTICN
(KITH ADNITINNAL CTMSONING FRCYM ABMVE)

06 € 0000 000000660600 00080 6000000000600 0000900000000000000000000e00

¥% LOCATICH *%

*¥ SCALE **

I

Baw BRY 2 IR K Y]

~3 2 (M

tep IX £N ]

[V Mo T VIS L JEN ; B - BN

1

CCFF.

~o 22287
'0099285
- 385447
- 5J€%c1

- 224743
'0331158
-, 256C"¢p

-.181294
-.1812°Q

~ewuf2?
-, N1310%a
-e(77278
-e1221R2
'oiq&7k7
~e147181
-, s9n i
eCCPT02
e 1GOLES
1047151
154747
o127 (62
0J73?r3
vi3irse
L7277

N M- MSC I FC™F. MSF
€0 6006600000000 0480000 600000400600 ¢00006 0000000800000 00000000 0
18 3 .625731 2 - 168141 e FEETUL

b4 -e153280
5 1227327
4 -.QHEFEI
i3 2 1.58643 2 -e1301¢8 e 37772
b4 1.1974r7
A ~1.,4847€7
i3 i 7.62217 ? 1320702 e 51162
A ~2.,h727c¢0
i9 15 134314 2 ~eu17c7k 012821
4 ~e271C4
5 ~eszPir"
h e22120¢C
? ¢, 20807
3 dfifcc
e W222%Q7
¢ W 2RCEST
11 $223°02
ie edlSrns0r
12 e NEERLY
14 eV Z1éLA
15 ~e,E2010¢C
15 -espc?ict
1 ~e312270¢
A ’OJ;;:LV

AT T ¢




T

GAV/MATE/72~7

TAFLF T

COEFFICIENTS FCR NFSY CCNCITIONAL ESTIMATICN CF THE
LCCATICN AMD SCALEZ FATAMETERS CF THF CAUCHY CISTRIEUTICN
(WITH ACRITIONAL CENSIRIMG FRCM ARMCVE)

00 0 000 ¢ 060080000600 0¢00 00 0600000000600 00 0060000000060 00000c0060090 00
% LOCATION ** ¥% CCRLE *»
N L L I CCEF. MSF 1 CCEF .,

G0 0000 00060600 0060880 0000600800000 08000000008¢060 0080000060000 0000

19 14 17658 2 ~sdigia od2844 2 ~e372U1
4 ~eU27729 4 -.udilte
5 ~ed29324 5 “ou?733i47
e 11722 € -.122383
7 006‘10? 7 -.1":‘5(2:8
3 184277 8 - dU70727
9 224 9¢ 2 ¢ -eJQIEFT
19 0e263CG3 is ~esJ0LI
i1 22453 i1 «2G2%c?
12 151487 ie e 1U7 35"
12 L2E 207 12 e154¢H7
14 N1ITY 14 328763
15 ~eB2EiT7C 15 72282

8 -~ J4TucE i€ ULLT77Y

A 507377 C e 1234
13 13 17642 2 -.N12471% 12¢67 2 ~e 08,7311
4 -eJ27248 L - 0210LL7
] - N22042 5 -~ 874750
o 121273 ¢ -e423835%
7 .'JEEGP? 7 -e150528Y
8 « 153127 8 ~eilipcts
9 o 22747¢ S ~su81€C2
10 e 258¢CC ig -,3glzot
11 W227¢72 11 01112
12 W1538L 12 dIURETYS
1z JNRTHER 12 «105KcCQ2
14 21785 14 o122€2
15 =,187716 i 128271

A + 313483 r 512842

ri

[PPSO



r
]
t\

e e v e e ia ", v e reT YT g oY 4 - -

GAN/NMATHYT2=7

TARLE I

. CCEFFINIFNTS FOR FFST CCRDITTCNAL ESTIMATICN CF THE
LCCATICHN AMD SrALZ FARAMETEFRS OF THF CAUCEY CICSTRIRUTICH
(WITH AODDITICNAL CEMSCTING FROM ARCVE)

00 0000900006000 00 000 ¢0 0600000000000 0000000000000 000000000000
. %% (OCATIQY %% ¥x QCCALE *+
N M MSE I CO%F. MSE 1 COEF,

06 0 0¢84 6800 00000 000000 0060800008020 Q0 00 00000080802 CC0000000000000
.

19 12 17784 3 ~eJ12F2¢ 12232 2 -e(1752"
4 -eL27€L7 4 -, (323273

5 =eZ28C20 5 =070 108

6 1713786 € -+12714¢8

7 suE7C77 7 -e1612C€

9 ciSESrF 8 '0153565

Q $22337LC ¢ - OLERE

3 W 2€°732 Y ~e0u2112°

11 231101 it 0392729

12 «186720 ic 151318

12 eJECCFL 12 I LA I §

14 -e1722¢2 14 0262662

) A 0« 337C12 L euviilsr
ia 114 178925 2 -e 1127500 10151 2 -ed 7€
* -e)Z81L0 4 - 24364

5 ~e229 .04 5 -e981°2%

o 0«3315C¢ € -e13653F2

? 538730 7 - 1717¢2¢

3 «1%ePL7 g ~e10477:

S 0232084 9 ~e172703

11 0 2824TC ¢ ~eGU332

i1 «22237¢ i1 02957,

12 «1334F0 i¢ e167€72

12 ~e34ERZ 12 532121

A s5544%0 0 0355105

1e 413 «1280¢ 3 -J12722 e1GEQL 2 -eu8ERE
4 ‘032819“ 4 ’0;3Q217

s “~e32CCG1 € -e.0%216

H «JJ157: € =150 9C7

? JNERNES 4 -s1C1¢ct

9 0157172 2 - 4RUETY

9 «223U¢ ¢ ¢ ~e14RC38

17 284727 10 -4 L7REZMS

11 224 40¢C 11 W137FCN

12 B B RN C 12 «TRLLLS

A eJ374f8 r W 0713€672

2hmn s m ks

PP —




GAV/MATH/T72=7

TAFLE T

v

COEFFICYeMTS FOR REST MONPITIOMAL ESTIMATICN CF THF
LCCATICN ARD SCALS FARAMITERS CF THE CAUCKY FISTRIPUTICH
(HITH ADDTITIONAL CENSORING FRNAM ARCVE)

060 38000600000 660608 00000 000000800000 000000000060000000060002000 000

¥** {OCATION *¥

N Mo MG

I

CGEF.,

MSF

#% SCALE *+

I

CCtF.

G0 00460 000 000 0000000000000 8 0800000480600 0008000000080000000c¢00s o0

19 9 132942
19 R 0 du=28
19 7 1RSIC
19 A «18197

[ S
D DD N S

[N
DO RN SN

2 L0 NS

NN IE W

>

-~ 0(12771
~s328276
'0329?76
¢31137¢
sIERTEG
157114
222423
e 2E20LG
245212
WJh2348

"ou131l‘7
‘0529182
s 137L5R
«JITBEF
oLEC1%4
oingbc
226 4CE
637830
-JJiR4re

~esJ14202
’033191?
- N133021
~ed71LEF
es7171¢
«12F77E€
30 432¢
~e1161472

-s31RC32
‘033?227
‘oCQ1§91
e GIRITA

0175762
1.32812¢

=J2%uC20N

1826

L 4
N
r
[
[

s 2F LY

« 2290

k]
-

ta L
I 20 0NN S

o

-
IO D N DY Y

a
~

3.0 ~NMN L

i

300 N DA &

-e0173%8
-.GQQ?iZ
~e135€8D
~e1771€69
-e270316
‘02191Q7
“01Q2583
- 218304
1.227462

0256746

~s V1?5815
- ur;‘lz?i
-e120€7N
-s21R7F 19
~e277CER
~eg?72243
-e18%28°
1.,12€227
~o0P%21lk

-e 115252
-~ URHCET
‘0156F9~
-.26&5-
e 341707
~e378€C08
s G3ULF1E
-e19081R23

-e317FC1
-eu?75f61
-e17G¢27
-e374879
-¢ 296G LR2

e£537F2
- 423763




AR E A e A R A R

GANM/MATH/ 727

TATLF 1
AOYFFICTENTS FCR 8FST OCAFITICNAL ESTIMATICN CF ThE
LCCATION AN SCALF CAREMETFFS CF THE CALCHY CISIR1BUTYICN
(WITH RDNITIONAL CINSNZING FRCM ACSCVE)

O...Q....O.COO...Q.0.00000...0.....0...0.00..0..0.00.......

. %x LOCATION *+ *% SOALC ¥
N veE I CCEF. VSE 1 "CEF .

..C...00........00.0’.0....00.0..00....0......0............

i9 5 .27908 2 - (Z22CERS 0313047 2 -eN18LL2
H SR R X 4 -e079€ERY
5 “eJEC7(1 5 -.18CEC7
6 ’0317".:(7 6 "03223:@
7 1.,152442 7 «e2€78€
A ~o437072 )] -e573527
ic 4 e TE4T71 K -e 1367212 «33131€ 2 -euvigt??
4 ~eJ82R1G 4 -eu?79723
] ~+1713Cr 5 ~e107%1321
€ 1e21S754 6 =4 29£745
A -e£32C3E C ~.E84E22
i° 2 HEIL? 2 ~eut7801 e 2ETRY 3 ~e 3437820
4 R BN R L) 4 -o[n11472
5 le232u8" g ~eIR771
A =-1.0zRE7C N -~ h30C7Y
] 2 1.7L8RR K -e1712013 «37L75 2 -4 {22522
4 1,191308 4 -e 317307
A ~1.622011 D -ed31{10
ig 1 8.4E38¢F 3 1.7210.0" «57 892 2 -el74 €0y
A -2.,8€c"2°F C —elT4ELY
N |

- 4 s i
[P P e S SV A




A L e Ry N P S e ey e e v ey TEwe

GAVM/MATE 727

TAFLE 1

COLFFIFIINTS FOR 3EST SCNRITIONAL ESTIMATICN CF ThkE
LCCATICN AMD SCALE FARAMETEPS nf Tpe CALCHY [IST=IALTTCN
(AITH ADDITIONAL MENSOIING FROM ARCVE)

.....‘00.0‘O....‘O'...l...........l‘!l«..'l........‘.l..‘l..

% LOCATION == ¥® CCALE %

CofFF,

-0 JI5074
-2 025477
~s 060 FRY
~o1JbL21?
~sib. 01
~e146714
-0112563
~euh2347
k2229
122574
«145715
siagnag
104010
0u6'?35‘0
2840 7
WS ETY
.CBESLC

‘QQJSEBZ
“eu?5ULZ
~eibiC71
=e104cg]
-.1“?2°5
=ellkcZy
-s11274L4
-.SQEbZS
¢ J427CH
112¢G]
«146872
«14323°8
.10&996
«uhOCC7
«934119
022424

N M Mer I COEF, MSE I
00OOCI0000.00000000..00..000.0.00000..0.000.0000.00.0.0.'00
21 16 o12560 3 ~eulfbE2 12187 2

5 -si2B2L2 5
€ ~e128¢(2 €
K4 241,82 7
o) e13217¢ ]
9 +1387¢C3 ¢
is e 221207 13
i1 0 2318L4 i1
12 oi358(CL 12
i3 112181 13
i4 sdbiNLo 14
i5 -« 118FL 2 i5
1e ~elZRZ( 2 16
- 17 -ei24%¢ R 17
19 =~s013562 ie
A 20T C
2¢ 15 12024 2 =e1L5L R e12(74 2
4 - 124773 4
5 - 02332223 5
€ ~eSIREZY €
7 evbi24t 7
8 o11360g e
9 W126£L2 9
13 W232€€F 10
it 232877 i1
1e 1PREEF 12
b «1327¢5 i3
14 2413220 14
15 ~ef852¢C 16
1A -e32871°2 1€
17 ~eJ47:21 17
| eu282€ c
Ly

- —r———— a s resee—— J




GAM/MATH/ 2=

TAFLE T

COELFFICIFMTS FOR AE€SY CCNCITIONAL ESTIMATICA CF TH%
LCCATION ANA SCALE FARAMETERS CF THF CALCHY TISTRISUTTICN
(MITH ADDTTIOMAL CENSCRING FRCM ASCVE)

00 0 00 0 000 002 00 80 C OO0 0008 00 08 000008 0000880000 00000000c00¢00000 000
% LOCATION *% ¥% SCALE +##
t M- MSF T CCEF, MeE I CCrF e

00 0000 0060002 00C00 00080 0000000000600 0060000060 ¢000 0000000000000

2 14 12748 ? -+313711% 12164 3 ~e 035C26
4 ~eJeutre 4 -+ (25€35
5 -eJ23800 ] ~e 361423
6 -.203E9E € -e115760
7 eJUlEQL 7 ~.14137€
3 d148e7 e -, 1637839
9 138502 ¢ “¢112FFL

10 - «2751!F i¢g -e 042927
11 235177 i1 ol2UCH
12 188707 ic «112293
1? 115204 12 147685
14 342182 14 e143C59
is =s.cf217 i¢ 176784
ie “e2974Y4 ie 10BN Y
A +21128F C e G127€8

24 12 el 2 ~.01C0L 12432 3 -, JIRTEQ
4 =esdelcr e 4 ~oP68042
5 -e(28C14 5 ~sCp2822
€ =eJ 38747 6 -e1.8169
? 342207 ? ~e1hUELD
8 e11E4FE 8 =-e.151E27
9 161154 e ~s148ER2

13 o 23RILT 10 ~e v 84329
13 228622 i1 Gi42723
12 J121%7¢€ 12 115019
12 ei37z0¢ 12 «153(53
1y «MIIGR b 1032377
15 =e125714 it 238547
A 002912314 C 0327177

&€




GAV/MATH/?2=2

TASLE I

CCFFFICILNTS FCP EFST CCNCTTINMAL ESTIMATICN CF ThE
LCCATION AM() SCALE FARALNMETERS r® THE CAUCHY CISTRIOUTICM
(MITH ACOLITICNRL CENSCFING F2CY ARCVE)

¥¥ LOGATION *+

N

M

MeE

I

CC=F.

¥x SCALE *»

MSE

I

CctF.

06 80000 00008 000C00 ¢ 008 0¢C 00008 0C 000000000 0¢000000000000000800c00 200

20

2v

12

11

10

1319

13068

3

+

o~

5
b
7

e

RN
SN W W NIIPN ST I

~euiucle
-euvch112
~sfeC1LT
- N0743
NGZHREY
117777
0132271
245 01
241761
S R
«1192F7

242k 2C
135304
W JTREZE
0JETR2L

~sf1NCEN
~eB281F4
-e32%¢é1¢
e 12P7LE
34335227
11872032
123879
W 2416GCF
242362
e 234740
+"GECHE

€7

01203¢

s1L18¢

"0 1€115

WO~ M I

WO N DN L

LR 2
N = O

e

~s MINBGERY
~e027%17
~osLERCES
e 113FC1L
~eib2rL2
~¢159QE05G
~e123144
-suh77%2
«J42°77
e113¢R72
«155 1R 8
dU282L7
e JUILLEL

-y [GFC?L
~e 3&511
~es71€50
--12#(50
-oitbcl 8
e 7“9(1
-s135¢25
-~ (B4EULY
o CHIEZY
125147
BB57ES
0309368

-ould?7¢€.0
TR ALYS R4
~s 382452
-, 141702
~e130479
“l231u13
~¢15834¢
-.Lﬂ??&ﬁ

suUNIZLS

210571

273742




GAM/VATU/72-2

TAPLE T

.

CCEFFINTENTR FO? °FST CCNGTTICMAL ESTIMATICN CF THS
LCOCATICN AMD SCALS FARAMETIRS COF THT CAUCHY CISTRIFUTICN
(4TTH ADDITICNAL CZMSCRING FRCM ARPCVF)

08 0080000 000600008 0006006060000 00 U00000000000006000000060080000000

% LOCATION #*

N

COEF,

*¥ SCALE **

MSE

1

CCEF o

G0 000 6000006080000 009 0000800000008 006000880080+4000008000veb0 sy

2

27

™

p

q

v MSE I
9 12224 3
4

5

6

7

8

q

14

11

A

¢ J120885 3
4

5

B

7

’

9

12

A

7 16392 2
4

5

6

7

3

3

A

€ 19602 ?
4

5

9

7

8

A

'0311119
~ I2EEEP
’0@297“5
-..192E=
L YA
1190872
edCLEET
PRI A
U7€718
«J176C0Q

~¢"11£870
~dJ%€CE2
- s31E(7
~s210722
03532[9
o121E00Q
$23NEST
o718482F
- I5777F

~e01304EC
- ¥202¢€F
’033511..
-.7130LC
oNULLZ?
120327
Q20211
=e1CGRYC7

- 115SCE
-.33’2P6
- TUBRT7 4
-."21227

e UbEL "
101?“h‘7
-.1457¢

R

10525

022860

W 2E75¢

«2¢25¢C

L
TP NMUN L

(=)

MO ONDIN LSS

A OO L

I~ DA L& W

-.008279
e tHIFEDY
-, 427727
~e1G6C £1
~e227C71
‘02“2?95
-s 193808
-,3883°8
1.994778

« 025346

-..11?&5
-, cbag?n
-e118837
’oEﬂEEil
~e27R7L5
'02937?7
“scu1°1
1.,1°97.7

-.005?26

- 12300
- uR2178
-e 14335
~e 244116

- 3322238

~¢ 359773
854778
~e292E°4

~e 514765
-eublUZ22
~e35517F
-ec?7.0%92
-e2A0¢21

0 37CL77
= o424

DUV J7S WP

‘
= “’mdi




e Lans 2 O-aiang e g s Bastira s o ot s e e

GAV/MATH/?72<3

TAPLE T

COEFSINTINTS FOQR IEQT ACNGITIONAL ESTIMATICA CF THE
LCCATTON AKD SCALZS FARAMATESS OF THE CAUCEY CISTRIPUTICM
(WYTH AODITIONAL NENSORING FOQM ANQVE)

GO0 G006 0800000 00 802000 0000000 O0BCN 0NN ER0ROONNOONRNCOIONIRBROLOLLEON VOPVCDS
¥¥ LOCATION ##% ¥% SCALE **
N Mo T MSE I CazF., MSF 1 CCEF .

GG ¢ 00 8 000 000 8080 0840000080000 02000008 000600060000 00¢00000000800 20

23 5 e 25LR5 3 ~eJ21772 29862 3 -+01516+¢
4 -2381823 4 -~ 1GHCET?
5 -.52585¢€ 5 -+ 159E%5H
) - J274LET ¢ -eé7%€27
7 1.,176c114 7 ~eu78225
A -4512787 C ~¢5Q8€23
29 4 39137 3 - 2345¢7 e 2CCL3 2 ~sui51Lc
4 - 3h 108K 4 - (HFCc19
5 -si112¢8 5 -,15977¢C
9 1.23078¢ € -e 374 7(2
A -s78%2¢7¢ C “eE75454
235 3 e 7LERS 2 - LET7RLT e 3124F 2 ~e(15€13
4 - 1804¢€2 4 -e 67847
5 1.,228772 € “s3R7CL?
A -1,1127¢8 C - 467307
21 ¢ 1,24137 2 -s10c%2¢ 2653512 k! -o(172E2
4 $.122370 4 ~oe2iL4EFD
A «1,71367¢ C -0 221€3°
20 1 G, 42671 K] 1570000 eS5(F71 2 -s162F43Q
A -7 26720 C -.15280LG

FQ

e ke Xk

PR




GAM/MATI/72-3

e S A A R T R Ao A et a & G o i A sl S-S

APPENDIX B
Table II

70

R

e T v Tmeas A




S
S e -«1

GAV/MATH/72=7

TARLE I1

COEFFICTENTS FOR QEST FONDITICNAL ESTIMATICN CF THE
LCCATICN ANDG SCALF FAKAMITERS CF THE CALCHY CISTRIGUTICN §
(VITH ADCITICANAL SYMMETOIC CENSCRING)

..0.000.0..0..00.0...00.0.0...0.........0.‘0.0'...0...0...0

*¥ LOCATICN *#* #% CCALE ¥+
N M+ MSE I COcF, M<E I CCEF .

00..00000".000‘00..0....00.0...0.0...00...'0‘.......‘....0

5 1 1,2212% 3 1.50.500r 1.06000 3 Jo.0J2CLn
A dediT oL 0 Jeul' ..9
6 2 260663 2 eB0(C 62722 2 -~e531b2Z1
4 GPuLL 4 eS01 421
A ﬂ.') Iue n 34200Cun
]
4 2 0.725 2 e335€10¢ e5:(82 2 e 384255 :
4 371711 4 edL 770 !
5 158104 & e 294258 3
A ’cii‘ghf.'ﬁ 0 ouf,:r'.:C') '
Lt 4 L7732 K -eus8.80 sUlELC 3 ~e 245 0LY7
4 653 RC 4 ~e342C1C
5 f500FC 5 e 3L2C1 7
& s3] EC € e 245407
A «G0Y.LC 4] ~eLJuir(
8 2 OT77506 4 533D + 55465 4 -eG12302¢g
5 +5232(A 5 «G1202¢
A fe03013L0 C «322(0
g 5 « 38655 3 ~sJE7C277 34128 2 ~s1%3C4UB
4 e2487CKR 4 ~e30%C4UG
5 Y4 27€5 5 ~e BLO(LD
¢ 248 %0¢K € «26CC40
? =e287277 ? «1573CULAK
A =033 f C YRR i
g 3 039619 4 «1€32¢k2 + 39972 4 - €78215
5 «8?7277¢6 5 o LCOT(D
G e1632ce2 6 1678215
A -eRN5CH C 020360
71

N e e — . r—am ‘




GAM/MATH/?72~3

TARLE II

COFFFINIENTS FOR REST CCANCITICNAL ESTIMATICN CF THE
LCCATICN AMD SCALE FARAMETOFS CF THE CAUCHY CISTRIGUTTCN
(WITH ADDTTICMAL SYMMETRIC CENSORING)

G0 000 00 00 08¢0 00000 0080000020000 0000000000 CCORPRCEIBIAIOSEINOEYTOETNYDN
#% LONATTICN *¥* ¥% SCALE *¥
N M METE I COEF, MSE I COEF .

0 00000000 000080000008 02000 Q0800000000000 c0R000etRbeoBRLSE NS

i¢ € 0 3262¢ 3 ~e3822C4 420271 2 ~e3100113
4 0 J83CRT ) 4 - 2071204
5 H78262 & ~es2121%55
6 787162 6 ec121f¢
7 0133cE2 7 0223114
8 -~ JE2 (4 e e13i113
A ~e9l33.C0 C JeBd3llu
in 4 « 22622 4 PAM U Y ¢ 22141 4 L LELYA
b3 hoe7( L 5 ~¢229FEY
) s4207C" € e 22€CFARQ
7 IR 7 L3473
A L L O C eJCVI°D
10 é « 330822 g «EC3I0C 5128 € =1,2%8071
5 S 33.CF £ 1.208L7¢
A UedJdBiLT T eI TLY
i1 7 «2£197 3 ~euH204% 25747 K -~e3b67F13
4 euBEEC 4 -4 2315%¢
5 2958622 5 -e275726
€ shcEi1Ga 6 ~etiZ{0d
7 «235¢cc2 7 e 275728
3 «3778FEQ 8 « 231556
Q -+052:8°7 a «0hT7FL 3
A ~eN3CTLYC r - JUicCCO
i1 5 20047 ft - 35614¢ 027198 4 - 345129
5 0332287 5 -.cfcico
6 «5154LEC € oCraftn
7 e 2VR3RTY ? +28919¢
3 ~sJERILE 8 245127
A «300,L"N o 004NN
i1 3 s202072 5 2368CEY e 36217 5 “e83210:€
6 «H2/"Q7 € « 07202800
7 0 236CGY 7 «92214A¢€
A =eu3De( £ PR VAR R
e




GAVM/MATH/72=3

N

Q0 0000600080600 0¢00006c0¢ 00008080000

i2

12

12

12

COEFFICITNTS FCR PELST

TARLF II

CONCITICHAL ESTIVMATICN CF THE

LCCATION AND SCALE BACAMEITERS OF THE CAUCKY CISTRIPUTICN
(VITH ADNITICKNAL SYMYZTRIC CENSORING)

M

)

*%¥ LOCATIGN +**

MQT
e

2LRL(

27491

25Q827

26101

2214°

1

ki

F S

5
€
7
f
9

t
10
A

>N N >0 N0 s

>~ O

-
DO DNM RS W

NIEF,

-+ 0U42215€
~e3242PQ
BLTYEE
4N2cE8
sbdzcee?
134430
~esd2422C
~e0431%E
«SJICL?

= JA7REL:
171131
sGlgELQ
eh1g%1C
17113314
~¢33788C
eDInoLP

«JECT74E
22204
H20284
WJECT71E
LCTECS

R DR A
53000 ¢
CeJlJOLT

-.025207
‘oﬂ??ifq
oL 81475
0285374
hlii0c
02C33FY
R14LT7C
o370
~.u352¢7
340728

78

700 000 0008000000000 0 0000000000 0¢0000000000000¢0000000

#% SCALE **

CCEF .

008 9666000000000 008000000 ¢80

MSF I
022895 2
4

5

¢

7

g8

¢

16

n

022717 4
12

6

7

8

c

r

28L7C 5
€

7

8

r

50628 €
7

t

W 2CEDY 3
4

5

€

7

8

9

i0

11

t

- 307224
- 174171

-4 2086027

~4138C2¢4
«138¢2y4
e 26EEQ2
174151
TU7734
o0 CCL0

=e25.1414
g2 LYFL
~e 472709
e 143748
«274°C 4
e257:41

eul vl

-¢593EH R
-o16R75
e 168754
«6935¢ES
LR VR

b LY A5V
1.64300°
oGCOCLC

~o023¢78
~e17144E
-e232P1R8
”02313Q7
e CLlfVY
20177
oo 7718
i ”3415
0 027¢C71
N T AU L

PR




GAM/MATH/T72=2
:
: TABLE IIX
: . COSFFICIENTS FCR EFST CCMPITICNAL ESTIMATICN CF YHF
: LOCATION AMD SCALE PARAMZTERS OF THE CAUCHY CISTRIPUTICN
{ (HITH AONTTICNAL SYPMFTRIC CENSCRING)
Q0 Y0000 000 0008000080000 0600008¢0 00000 0000000000000 0000000000000
% LOSATION ¥+ ¥¥ SCRLE »**x
N ¥V °  MSC I CCEF., MSF 1 CCEF .
S0 00,00 006 000080046500 0000000000000 400060008060 0600860 0060000000800 00
1?2 7 022673 4 -e38C°7F4 21095 4 ~e184E53 i
5 024776 5 «e 237471
6 «?CRTER € -.205€(2
7 12411 7 ¢2502017
1 ] +2C83€8 8 «23%€C2
© «NAL77¢ Q 2374714
i0 -e33CCEL i3 1RLELT
A ~o09020CC ¢ “¢ 30D
12 5 222061 5 ~e3%4242 22040 € ~2E2472¢€
6 «2197€1 € -e22°134
7 427504 7 oLCUTLY
‘ - 8 $3107€1 8 «2292130
i o -s224812 ¢ e 52L726
A o35 L1 D e (50C07
13 2 122276 ) 295LIE 34Le? € =1,17:3t5
7 el223i82 7 e BoL?
8 «22BULLA A 1.172345
A =e5333ty C R EATAR Y
14 1¢ 1094914 k] -e12913" 18722 2 ~o 125067
4 ~e 340524 4 -e1071322
5 321712 5 ~ol0uci
6 012921’ F "0215977
7 e242¢21 7 -eUQR717
8 e 342¢21 8 096717
9 01850110 ¢ « 215977
19 31712 1v 104072
11 ~sB4yC20L i1 +1021R2
i2 =.Je0id" 12 0325067
A = 05350 c -sCCIT0LO
4




IR i ek et A s M A At A

GAV/MATHY/T72=3

TAFLE 1Y ¥

: COSFFIGIENTS FOR SEST CONPITICMAL ESTIMATTCN CF THE
LECATICN AND SCALE EATAMETEFS CF THE CAUCHY CTSTRIPUTICN
(WITH ADDITICMAL SYMMTTRIC CONSOPIMG)

G0 08D 0 00 ¢ 00 006560000008 0000800008070 0000000600088 0000068000080000

*% LOCATION #% ¥% SCMLE ¢+
NN MSE I CCTF, MSE I CCEF,

6 0800 0000000000800 00008000800 S0 0000060000006 8000000¢000800 000

14 8 20307 4 -.3842€2 «19452¢ 4 =e 138664
t 5 «03322¢ 5 -,167%23
6 «219iC% 6 -,213¢€G8
7 0351 .82 7 -o(C3143
] «e3547E7 a «N98141%
c 0230 ¢LS c s21BCGA
11 0137276 1) v107€23 .
11 -4 ZC? 11 «13PEGY i
A -~ 0CJILT o e 30000 ;
14 2 e 27987 S -e1729114 «20711 5 - 402873
f 202606 6 ~.275€25
7 CEHZLE 7 -,1.8¢17
8 d R4 210 8 «115¢17
9 2380(6 Q «235¢25
12 - 72811 i0 JHN2973
A 220070 0 - o0
14 4 021137 6 «175185 e 26C18 € -e 2974502
7 «3RC 215 7 ~e133723
8 26CP4€ ] 0122032
g «1371FP6 g «8R7102
A «029°00 r ev-al0
14 2 e2120F° 7 &) ICL 4cB28 7 =1.,83683L7
8 WSCALCT 8 1.GRR247
A Jo03CL(¢ r «U320:0

[AY




rr—

GAM/MATH/72=7

TA®LF IX
CPLFFICIFNTS FOR £5ST CONDITICNAL ESTIMATICN CF THE

LCCATYCN AND SCALE FARAMETCERS CF THE CAUCHY CISTRIFUTICM
(LHITH AJCITICAAL SYMMFTRIC CENSORING)

G0 0600 000 000 00 ¢80 ¢80 00000200 0000060000¢000600000306000088v0b000 s

) ¥% | QCATIOCN *¥ ¥¥ CCALE »*»

N M MSTE I CCEF . MSE 1 CCEF.,
0000000000060 0000600000 0000000006000 0006000000000000000000000s0
i5 11 218231 3 ~. 0261237 01715) 2 -.018¢r1

’ 4 ~s0320741 4 -y (77236

5 «JI274LE 8 ~e 160 L23

6 s .123q31 6 '0256228

7 «2RC240 7 -+163085

8 0335$eq 8 '0035353

9 229719 g o150 00hH

9 122821 19 206228

i e10274E i1 e16NL22

ie ~¢J30711 12 W 07733€

13 -e 024127 12 eH18¢"1

] A J0CEICL c $GOLTLO
15 o 18028 4 ~eu7€.092 17376 4 -.40€°28
- 5 «N32373 5 -,161€79
6 0126:‘7 (] °02{8321

7 o??“??g 7 '0151670

8 24258 C 8 IR S i

9 2747PC 9 W161E70

13 e12€%fE2 1o 0208321

11 0333372 11 1hic0C

12 =si7g 02 i¢ «JuEL2R

A ~e3202C0 C OO0

i5 7 W1OPES g ~sfCHLCE s 18420 5 -+ 2136CC
6 1722317 € ~e2lQtLyY

? «2840F8 7 -.167124

) e 2CLFLY 8 AN ETEN

9 28488 e 16124

i3 e172317 io 216542

11 R LR 11 e 3126€0¢€

2 eLlvull c -¢353uC0

15 5 1084 & 0« CE2F 022727 € -.697°¢11
7 e2C198 14 7 -.188(72

8 302701 p e JCuLC

3 A RT T ¢ 188773

13 WIPE72C 14 «8a97¢tt

A ~e 5030 r -elnJl0

¢




et s e e 1 = =

GAN/MRATH/T72=7

TAPLE T1
COLFFICIFNTS FOR BFST CCNCITICNAL ESTIMATICN CF THE

LCCATION AMD SCALE FARAMETEPS C€F ThE CAUCHY [ISTRIPUTICN
(WITH ADDTITICNAL SYMMEITRIC CENSORINCG)

98 0 Q8 8 ¢ R0 000 0 80000000 800600020 20000 08000600000 00800 0000000000000

¥ | OCATICN ®* ¥% SCALE ##¢

N M " MSE I COEF., M<QE I CCFF.
00 0600000 400000000000 00 06e¢0 008008080 ¢e00000800000000000000000¢000¢
15 2 019351 7 031QJrF .33?35 7 “10“J“°20
] 0361c99 8 'QOEGCLF
9 «2302(% ¢ 1.404€20
A ~o0J3G5LE C 082700
1e 12 +1€709 3 -eJ2P14? «15810a 2 ~sL1LE2Y
4 - L3767 4 ~e (HQL72
5 -0128G2 £ “0131?57
6 «1728€2 € ~e136L77
7 230627 7 ~¢1°221%0
8 «29€E1Y g -4 0707¢€3
e «2CE51Y4 " U757C8
11 0227627 iy e17224¢
i1 s 173062 11 « 188477
12 ~ef1280C? 12 131367
13 -eul7€7 13 IETLT7T
14 ~ey201L2 iy 014824
A 2000 n “ed30 0
i6 1190 1€967 4 ~.18747C 15052 4 -+ 3B23IR3
5 =eJi234L3 5 -s172¢cc?
6 175218 € -~ 1R7E24
7 234147 7 -e173€27
5 374821 8 ~eu71345
9 321521 ¢ 071345
13 0234147 19 0172827
i1 75214 11 «187 %874
12 ~eJ124(7 12 e1322c2
1 -.367470 12 0032363
A BRI RUSS C siGulln

7




B el EEIEEE cotie g

GAV/VATH/T?2=7

TAPLE IIX

COSFFICIEMTS FOR EFST CONPITIONAL FSTIMATICN CF THE
LCCATICN AM3 SCALE PARAMETIFS OF THE CAUCHY CISTRIGUTICM
(HITH ACDITICNAL SYMMTTRIC CENSORING)

00 0660000600 0060000600 C8 0006000000000 006060000090 2000000000000 0000

*% LQCATICN ** *% SCALE **
NoOM o MSE I CCEF. MOF I CCEF.

00 000 GBI 000200 000000 00000000000 00800000000600000000000000000

16 8 17440 5 -et 14t 1 «16€70 ¢ -e24778%
6 «278711 6 ~¢195763

7 211312 7 ~o1PELT

] e211428 g ~eJd742E3

9 311428 ) (742772

19 2132312 B d1RFET

i1 oG787114 11 0185638

12 “e17104:1 12 247285

a «3CCLEC c =ed3Jlluy

16 ) 17788 5 -e323C0FT i8¢0} € -e 548745
7 217¢3¢C 7 =y CUZFBYL

3 ¢ 222104 8 ~eud7£22

g 223144 ¢ e2RIFLD

19 e21721¢ 1¢ W EN2EG

11 “eN13LRL 11 54875

L LA S 4 C JebDo020E

16 4 17842 7 1722¢4 e 25E1L 7 ~1,0711¢€3
] e321F 306 8 ~e1120.3

Q 2216351 ¢ «112005

1d 1782¢€4 19 1.0711€2

A NICCLY C Oeud0727

is6 2 19105 3 530700 o hOLLA 8@ ~2,3I2FL7H
Q9 5305 c 24326575

A JeulClLT c oC03C.9

78

Twr




GAM/MATH/72=3

. TAELF TI

COFFFICTLMNTS FCR BCST CCACITTCNAL TSTIMATICN OF THE
LCCATTCN ANN SCALF BAQAMETERS OF THE CALCHY [ISTRIQUTICN
(WITH ADRITIONAL SYMMFTRIC CSANSORING)

00000 0000008006000 000 0880020660000 000¢030000000Ces 0806000080000 000

#% LOCATIONM *=% »¥ SCALF #%
N M - Meg I CORF. MSE I COFF.,

000 000 060008080000 0000¢ 0600000000000 00066000000000000000000000

17 13 siCuL4LE 2 -.1cC48 14677 2 ~euil48
4 ~e03277% 4 s PLT7ET78

5 -4¢J222€1 5 -e177661

6 .ﬁ3?37? 6 '1163919

7 1423717 7 -e175551

8 24878 L 8 -e115€4°%

9 e 2983481 S f30°00G

1) e 245754 v «115115

11 01037137 11 175151

12 e 03€273 je «1£82¢€18

13 -e222€1 12 e 177651

14 -s17277% 14 L7 E7 8

- 7 -.016¢t8 15 eullityg
A L DYy £ S MR

17 1 1 BLE 4 -¢QEQCT 14769 4 ~eubfycn?
G ~e322774 5 ~e1.34%1

) 242109 € ~ei6L701

I4 «145¢2% 7 -0e176122

R e2lC32C R -e115¢€73

S 02€2¢€2C e ~s0CCCLT

19 24C32¢ i W 115€73

i1 elltor’t i1 0176132

1e 4 18¢ 12 0164701

132 -s02237L 12 «103151

14 -.0230372 i4 o 36LCTS

A 0C55LL C -eu(AL.0

i7 e e 1FLEE 5 ~e153ELR 15260 & -s197332
6 e H22C7 € -e169417

7 AELVET 7 -¢1813E4

5 2265R278 8 -e119172

Q o3€1313 ¢ ’03:3:[1

i° W 2EEATH ia 0114172

i1 W1BATVEZ 11 181354

12 oB422F¢ 12 W 16GULLT

12 -slj0cLs 12 «197332

A =970 " c “e30cCly

74

»




a4

T Cadesd
e . > T T T 2! i

GAM/MATH/T2=7

TAOLF TI
CCTFFICIENT® FCR BEST CCNRITICNAL ESTIMATICN OF THE
LCCATICN AMO SCALZ FESAMETEFS OF THE CALCHY CTISTRIPUYICH
(UITH ADDYITIOMAL SYMMSETRIC CRNSCRING)

G0 00000 80 0000000006600 0060080060660 0010° 0000000000000 000000c300 0000

¥* LCCATION *=# ¥% SCHLE #+

N oM MSE I COZF, MSE I CozF.,
006 L0 0 00000000000 0000600600000 0¢000600000808000808060006000000s0s0000
i7 7 16420 b - 17814y «16810 & = 4urjoy
7 e13€16F 7 -e1Q7742
3 284215 8 -e1301€2
g «210728 g ¢G5 ILG
13 284048 i0 0139180
11 12 1EE 11 127742
12 ~ed781L A4 1¢ Jhn704
A -.'3“65[2 C 'oCqu'.:'a
17 5 155218 7 eG7LCEE 0 2G376 7 - AL7435
8 02{:“:73 B ‘01592(:‘1
9 e 313587 e b7 ul. "
13 259,73 10 s1RCZCZ
i1 o JT4LSES 11 e L7435
A U N C evuLl.0
9 213707 c =307
19 «3924R2 i0 1.6324%7
A e CTHTLT c eCOL LY
18 14 14340 3 ~eNiLZT72 +12€87 3 -, cf8ca?
4 ~e.)700 4 ~eU3BIR?
5 -eJZ8F0¢ 5 -eCR2ELL
5 «U16277 6 - lh24r
7 op9?335 7 -, 167494
8 148278 R ~e12875
g e 2ENI24 S ~e0B2EEY
1) W 2CN3TY 146 o JR2BRY
11 e136532R i1 «13274%
12 0 38Q3CEF 1 187424
17 e MIEITE 12 0142715
14 “~eslEEFQ 14 e I88ELY
15 -4 0377349 is s UIRIER
ig s 107372 1¢ ec08CQ7
A «20UT C e t{ 3270

ap

[N

kL




(e

e rr——

GAM/MATH/72-2

TABL® IX

CCIFFTOTUNTS FCR REST ZCNDITTCHMAL FSTIMATICN CF TET
LCCATTCN Avn CCALE FARAMET:HNS OF THE CAUCKY (ISTRIRUTICHN
(WITH ADOITICNAL SYVMITRIC CEASOFING)

¢ 0 o0 Qs e 000~ . 8 06 00 08 000 P TCON T PR NSEN LR OO000COI0OSGOES 00
LOCATICN #¥% ¥¥ SCALE ¥¥
N Mot T Cla I COzF. ¥SE 1 CCEF .,

GO 0068 0608 8006966000060 0000000000000 000000000600000080000000 1000

18 12 «1451% 4 -~y yB250R e 13782 b -+951212
5 -oU267(n ] -, N88841

6 18772 6 ~e342F7°

7 oijj‘?q 7 -.16“199

9 e3G7768 8 =,178¢L?

Q e CRIELS ¢ -, b411¢c

10 «2078LY 1u « 35041109

i1 c1377¢c8 i1 «128¢CL2

i2 12000, 12 +1r813C8

i3 038772 12 142572

14 - J28/( " 1y ¢ 1IR3 4 Y

15 ~s132°¢F is « 351932

- A PRI c e od L H
13 1 “JLPEY <3 -eu15717 10797 & -.15¢€215%
3 17122 6 -~ 1456323

7 12788, 7 - 471¢C3 4

! 2072202 8 -el42115%

q 2749827 ¢ ~-e (55373

S . 273327 10 e BB 273

i1 207502 i1 1421410

12 +1u8EE 12 od7TECETY

123 o 017cC22 3 si4bErR

14 -, 3136707 14 «150215

a e GRS C eJJ°LE

in 8 «15235 5 -~oNBERT7 «12179 € = s I6RETT
7 di7€C0¢ 7 -eif282Y4

a8 «27C°71% 8 -si91C84

Q W270CL L c ~e (59233

13 W278GT © 16 e v59e77

11 s2lCR74 11 e151¢8EY4

12 107CC( 12 «1872C24

12 - 1SCETT7 33 o« 2FRETY

] TR LRA W I D ~etl JTul

a1




CAM/MATH/72-3

Ty o Y, YT ST e T

TATLE T1I

CCTFFICIFNYS FOR EEST COANPTTICONAL FSTIMATICN CF THF
LCCATTAN AND SCALZ PARAMITCRS CF ThF CALCHY CISTRIOUTTCN
(WITH ADJITITICKAL SYMMETRIC CENSCRING)

0.000.'OO...Q.0.0C...ODC.'.0..0....0.0..'...‘00..0.0..0'.0..

#% LOCATICN *#¥

N Mo MSE I

CCEF .

¥5 SCALE #% «

MeF

I

CCFF,

0 5000006000200 0 0060808000008 108000000000000C0000007°00000000e808 000

i3 € W1F4FR 4
8

9

13

i1

12

A

13 4 cIBLTA

s
> D

-
=
-
~
N
[Ny
K AP Y o1

P INEIITS |

N O NI T 3

=~ kAL A b g
IS

16

-
>~

032702
021?C7p
22778
28737
ec13478
£ 323072
LA P 4

«21€717
2236567
oEB?ﬁf?
2158017
OLJu;LT
RN e
B0
Sellolilr

-e212%378
~e1273CG 4
—~eJciira
s VTILELF
WJEERLT
15,0500
227702
$252¢%7
$222¢€C72
sd5 rac
¢ 368943
e dictre
~0C21F00
~s¥2740Cyg
-s12270
ST &

17941

17021

7
8
<
138
11

ie
C

Lo
(o I 40 NV o IS -

-
.0

LY o W - T B o 0N O X}

-eFBERQ
‘0176919
~s9hC1ul
69171
17619
sRERTAQ
eulufLn

=l,24Q(0Q;
e 304011
94731
i,260r02
537002

-20 Gi’“!‘\ l‘
2601047 4
Sy n

Oulb:vu
~e Q57227
~sv31750
- 722" 8
-e1221€2
154747
'oib?lﬁi
=elB,450

245000

« 732459

WlU71%y

154767

$122162

"73718

271156

enf?7227

OC(JCVQ




Bl A A e S L A A A A L T A o A Al b e A iatnb il sl el Slad gl S At S M AR A G it o b M iaae L4 ¥ D

GAV/MATH/72-3

TASLE I1I

COLFFICIFNTS FOR FEST CCNPTITTIONAL ESTIMATICN CF THE
LCCATICH AND SCALE FAPAMEITEFS OF THE CAUCEY CICTRIPUTICM
(HWITH ADJITICNAL SYMMITRIC CENSCRINCG)

E O 0 0 00 06 ¢ 08 000 0006 000800020000 908090060 8020008000000 000 o0000DPTSOI BSOS E
| , #% | OCATION ** *% SCHLE *% 1
E N 4 MEE 1 NOtF MSFE 1 rCEF,

F G 00 00060060 0000600060000 88 00208 00 20¢00 0 8¢9 00000020080 000000080000 080 ;
: 3
; 19 13 12BRE 4 - 345727 12068 4 =,u41651 !

| 6 =,32331€ & -,N73207
i 6 UL i) 47 € =,127°¢28 ;
, 7 W NESEEE 7 «.15574? ‘
3 J1823%1 8 ~,147€27 :
- 9 ¢ 22608 € ~,n017¢2 i

17 V25679 i ecv5C.9

11 W22EICE 11 $ 193762

12 152269 12 1U7627

17 138566 132 W 155742

14 ¢ 331374 14 J122¢28

15 = mZear 1€ 72707

) 16 =4uu8722 1€ d1784

A APy r «333%0

13 11 W17372 5 -,tRC_ 03 W171i% 5 =,12¢77)

5 .d710r % £ =126442

7 Jasarye 7 = iFTERS

8 01561:':“ 8 "015d217

q 2716E7 g . 292973

12 W 251481 10 =g Gfdu®

11 ¢ 221782 11 wu8236°

12 136170 1¢ 16,217

13 CGERETD 17 IGT7FES

14 2.1€E% 14 si2u442

15 -.3"9&“-? 1‘5 012077.’

A .JC'JCL'C :'J od‘:)fc:‘

ie 9 L1883 R ~,11R72PF 12858 & ~,Z04714

7 371501 7 ~-.105¢uy

3 Jifg270 8 =,158178

g 238211 ¢  -,[9733€

1) e 289760 13 R RES

11 W 2396114 13 JNa7336

12 J1R1270 1¢ 153170

12 071561 17 J165C4U

L4 =,417¢. 06 14 PLINER

A R C 3,297 ..°

fi %¢




T e T T T

GANM/MATH/T72~3

TACLE 11
CCLFFINTIONTS FOP EEST ACANDITICNAL ESTIMATICN CF THE
LCCATIOK APn SCALL FARAMETSERS CF THE CALCRY CISTRIBUTICN
(FITH ANDITICNAL SYMMETRIC CEINSGCINC)

G5 6 60 00030600 0000000003000 8006002020 0000002000008 0800000000080¢ 200

*¥ LONATION ** ¥ QCALE *+

N ¥ = wusc T roee, MSE 1 LCEF.,
00 000006 060000006000 0000 0608000080000 000000000060000806000006000 000
i9 7 14452 7 -~ TYhRTL? 15708 7 -~ 862904
3 .3168211 P -.177?59
9 e202948% < 179575
13 274577 icC .:E"""
11 Joh8ac 11 «17GE7S5
12 «165211 12 e17777Q
12 ~es 48012 12 TYRE S
A 000CE C - 00207
19 5 18127 3 1i€CLC 20322 8 -¢997710
9 «244CE L Q -e1™32G1
1J 275175 i 01702
i1 W2HLTFY i1 o1u3c“1
12 ellecLC i¢ 0 CQ751 2
A B2 C0 r ].CJ~PLJ
13 3 JALB3 o V252572 +» 32€97 € <~1.,3R8€¢8¢4
13 W 275C34 10 “elulu.®
11 262723 11 1.856885
A Celiulc c el ]
2l i€ 012566 3 -1 )C¢2 «12057 2 ~sLC5874
4 ~eJ2h26P 4 - 025407
5 ~euZ82(2 € -+ {63EBY
& -.»‘“*[2 € 0.1~4p1?
7 UL BT ? -eil5cC1
a e11717F 8 ~e1H71 Y
g «3 8E7CGH ¢ ~sii2%c 2
1) 231807 10 3 LY
11 e2%icl i1 L2350
12 .18=°Lf 1¢ 1312874
12 1134°F 12 106715
14 .J“i.b° 14 Wini70¢
1% ~ou IRAL? it& N SR
in -~ 178217 16 s30T 880
i7 -ed247C° i7 325017
i3 SPTS Y S i .-‘rﬂ"&
) I L r e300y

rY




& CRTERTEIRRT T TR r‘"rﬂmmmwmmmw

I et e e i bt a D st i o ) Ui il L S et

GAV/MATE/TP-7

TARLE IT

COTFFINITNTS FCR 7EST CCAPITINNAL ESTIMATICN CF THF
LCCATTNN AT SCALE CGARAMETERS 0OF THE CALCERY CISTRISUTICHM
(WITH ADATTIONAL S(MMETRIC RENSQORING)

G0 0 08 6000080000060 006080006000 8000 0608000000000 0s000000000020000e00
*% LOCATICN *¥ ¥% SCMLE *®¥
N Mo MIE I CQIF, MSE I CCEF .,

00 0 00606 800 G000 00008 0006008 000000080000 0006800000000 00000000

20 14 W12670 4 =,04710€ (12001 4 =,034487
5 '¢528333 S -.GﬁQEOQ
6 ~.208500 6  =.175°47
7 41526 7 = iLILTE
8 C11h2Re 8 =.147°80
9 .127536 o -.112¢861
1T 222747 13 = CL20EL
11 233787 11  04244G
12 197228 12 \142767
2 11426F 12 C1470G7
14 . 41822 14 ETLYLN
15 -.358%¢f 1t RIEIY
16 ~y%29:3) 16 JJ6Icey
17 -.ob710€ 17 CE70 107
A IR C (53370

28 12 \12971 5 -,3gtze7 12272 8 =, 136763
6  -.03R3C3 € =.1.0207
7 N42777 7 eeil2c67
3 J11£GEQ 8 -,149780
q c1G15€7 S = 114037

1) 222701 10 = 067044
11 (233787 11 PEIE
12 (191468 ‘ 12 1164623
17 J1ie3FL \ 12 14097082
14 42768 14 J142261
15  =.50R3(1 15 10207
16  =.331287 \ 16 V116763
A W0LC0D \ C C06P (57

[P PP



TRPTTISAY

o+ e gy T il 4 L

GAV/VATH/ 72"

' TACLE II
CCEFFINIENTS FOR EBEST CCAPITICMAL FSTIMATICN CF THF
LCPATICN ARN SCALS SARAMETFERS CF TRFE CAUCHY [CISTRIZUTTCM
(VWITH AQSITICAAL SYMMETRIC CENSCRING)

P00 08 5 000000 500800 ¢ 0800 000 GOEO NN OSSOSOV OIPROEOESSIOOINOINCE S OBNOECEDY N0

¥ LONATICN *x ¥¥ CCALE =*»
N M MTE I CCEF. vSE 1 CCEF.

9@ 000 C 000000 00 000000000080 0660000000000C00008¢00000000000 000

2t 19 12254 o =s1.P43°0 «12R33 € ~ehti23h
7 eulifi721 7 ~e10L7275

8 125787 8 -,165207

] «1973:3C c -,119¢. 9%

1] W2UBETY id e JU4ELQ

11 W 24LEE27 11 e Tuh 98 4

12 197377 1¢ 110224

13 127763 12 «156130

14 o JU4717 14 «187E73

is -e138470 1% W 2LUTZE

A edoiLr r N I

20 8 17514 7 “eJ?RILF sifijce 7 L LY ARt
3 12LZEF & -.1hGCCT

9 W 272274 ¢ -e1771772

13 02510790 13 =« LHu3%4g

i3 e23147F 11 eslSef

1.7 llbZEd 13 16 GcCC2

14 -s379°%¢ iy W HETF23

A ey LT t 0 JdU TSN

23 € 127574 9 D I 1727 ¢ ~«21EETS
9 2:4321 ¢ ~.156874

i6 282000 i -+ JBG {4

11 e 2633 A 11 «35JCTA

12 e?23432F% s 4 «15RF21

13 +J413€5 12 s R1EERRA

A eJI0701 C 6RO

¢l 4 17584 9 e QHERT? 126624 9 «1.,422CR1
13 257423 10 - (R27273

11 e 2ELEE 11 92320

12 e ?4CETD 12 l.42¢¢6¢1

A 0350 C o;;?;"g

2. 2 17051 1 e £5070H 017G 1, ~=2,6491c% 9
11 LT AR 11 2eC11CFN

A Tl £ P A

e n et lla

arr et e At eian et




GAM/MATH/72-3

APPENDIX C

Computcr Program

IV I N I DY PR ST M T AT P

<
;
i
.
J
;
3
3
1
:




GAM/MATH/72-3

PROGRAM N0ZFFS (INPUP, OUTPUT)
THIS PRUSRAM COMPUTES AND TABLES THE CORFFICIENTS FOR wsr
LINEAR ESTIMATION OF THE LOCATION AND SCALE PARAMEIERS OF
THE CAUCHY DISTRIBUTION FOR SAMSLE SIZES OF 5(1)20 Wiy
ADDITIONAL CENSORING FROM ABOVE, MUST READ IN THE EXPECTED
VALUES AND COVARIANCES OF I'HS ORDER STATISTICS FORVAD (6712,6),
DIMENSION EXP(20,20),00¥(20,20),A(20,20),3(20),X(20),RL(20),
1SE(20,20),AS(ZO,ZO),ES(ZO),XS(ZO),RKC(ZO),SES(ZO)
c NN=MAXIMUY SAMPLE 31CB MM=MININUM SAMPLE SIZE
NN=20
MH{=5
DO 5 N=IBM, NN
NI=N~2
NR==l/2
NM=(B41)/2
READ 101,{BXP(N,I),I=3,HM)
DO 4 I=3,0R
4 Exp(Y, N+1-I)..EXP(N I)
5 CONTINUE
DO 100 N=124, NN
NI=N-2
DO 8 I=3,NI
8 READ 101,(COV(I,J),d=I,NI)
Do 10 1-3. NI
DO 10 J=I,NI
10 cov(J,I)=Cov(I,J)
c FILL T43 A MATRIX

QOO0

15

A(I,
16 A(2,
Do 17 1-3.‘31
DO 17 J=3,X
17 A(T, J)-CO‘I(I J)4+EXP(N, I)*EXP(N,J)
c FILL THZ B MATRIX ;
B(1)=1.,0 ;
DO 18 1=2,NI
18 2(1)=0,0
c COMPUTE THE COE¥FICIENTS OR CENSOR AND COMPUTE THE COEFFICIESNTS
Ni=N-4
DO 30 ICEN=1,Nl
M=N-3-ICE%
NpP=iH 2
CALL MPXEL(NP,A,B,X)
DO 20 I=3,%P
20 RL(1)=X(I) g
R¥=X(2)
CALL SEL(:I,,%pP,R¥,RL,EXP,COV,55)
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c FILL THE AS MATRIX
DO 25 T4, Nb

25 AS(I,d )::COV(I+2,J+2)+EXP(N,I+2)*EXP(N,J+2)
FILL BS MATRIX

m 26 I’:i 'Nl*"
26 BS(I)=EXP(N,T4+2)

COMPUTE THE COZFFICIENTS FOR THE SCALE PARAMETER
NT=i

CALL MIXEL(YT,AS,BS,XS)
DO 27 I-1,ND
27 RKC(I+2)=XS(I)
CALL SEL(N,M,NP,1.0,RKC,EKP,COV,SES)
SUMD=0), 0
DO 28 ID-3,HP
28 SUMD=SUDWRXC(ID)
RD=SU¥D

30 CALY, PRINI‘l(N,IvI,SE,RL,SES,RKC,RK. 3,RD)
100 courINue

101 FORAAT(6r12,6)
STOP
END

89

T 1
g

y




g g Bad o g D A - T TN T = ™ e

GAM/MATH/72-3

SUBROUTINZ PRINTL (N,M,SEL,COFL,SES,COFS,4,I3,D)
DIMENSION SEL(20,20),C0rL(20),5ES(20,20)C0F5(20)
THIS ROUTINE PRINIS THS COEFFICIENTS AND MSE FOR SINGLE
CENSORING FROM ABOVE,
N=SAKPLE SIZE
M=SAMPLE SIZE AFTER CENSORING
SEL=MSE OF LOCATION ESTIMATOR
COFL= COEFFICIENTS FOR THE LOCATYION ESTIMATE
SES = MSE OF THE SCALE ESTIMATOR
COFS= COEFFICIENTS ¥OR SCALE ESTIMATE
A= COMSTANT FROM LOCATION ESTIMATE
D= CONSTANT FROM SCALE ESTLMATE
IF(N,GT.5)GO TO S
IPAGE=39
PFRINT 20
Pz;mrzzi.N,:-r,SEL(N.M).13,00FL(3),Sm(w,u).13,c0FS(3)
M=%y
IF(M,EQ.1)GO TO 4
PRINT 22,(I,COSL(I),ICOFS(I),I=k,N2)
4 PRINT 23,A,D
K=37
RETURN ‘
5 RM=M
RE=X
RLINE=RN:+2,0
IF(RLINE.GE,)GO TO 10
8 P{;Imzzi o ¥, SEL(N, 1), X3, C0FL(3),SES(N,)I3, COrS(3)
M2=44
IF(MQEQQI)gO to 9
PRINT 22,(X,CO7L(I),I,CORS(I),I=l,N2)
9 PRINT 23,A,D
K=X=}42
GO T0 16
10 IS¥IP=K43
DO 11 IS=1,ISXIP
11 PRINT 24
PRINT 25,IPAGE
TPAGE= IPAGE+1
PRINT 20
K=
15 GO TO 8
16 IF(N.E2.20)G0 TO 17
RETURY
17 IFP(4,EQ.1)GO TO 18
RETURN
18 ISXIP=Y43
DO 19 IS=1,ISXIP
19 PRINT 24
PRINT 25,IPAGE
RETURN
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20 FORMAT(1H1,15X,13HGAN/¥ATH/72-3,/// , 41X, PHTABLE I,//,19X, 51ICOSFFI
LCIENTS FOR BEST CONDITIONAL ESTIMATION OF THE,/,17X,S5G4LOCATION AN
2D SCALE PARAMETERS OF THE CAUCHY DISTRIBUTION,/,25X,381(WITH ADDIT
) 3JIONAL CENSORING FROM ABOVZ),//,15%,59(*.*),/,28%, 144+ LOCATICN**
L, 16%,114%= SCALE **,/,16X,113, 3X, LHM, 5X, 3MSE, 5K, 1HI, bX, SHCOEF, ,10
5X, 3HMSE, 5%, 11T, 4K, SHCOEF . o/, 15K, 59(* . *))
21 FORMAT(1Ho,14X,12,I4,F10,5,I4,F11,6,F13.5,I4,F11,6)
22 FORMAT(%3K,I2,F11,6,15%,72,F11,6)
23 FORMAT(34x,1H4,F11,6,16X,14D,F11,6)
2l FORMAT(1YH )
25 FORMAT(42%,13)
END

YT WY Y
L g a

SUEROUTINE SEL(I,M,YP,RX,RL,EXP,COV,SE)
DIMENSION RL(20),EXp(20,20),c0V(20,20),55(20,20)
c THIS ROUTINE COMPUIES THE MSE FOR THE LOCATION AND SCALE :
c ESTIMATES ]
\ SUHBS0.0
] Do 10 I=3,NP
Si:2-0,0
DO 5 J=3,37
5 SUM2=RL(I)*RL(J)*COV(I,J)+SU2
SUML=SUi145UM2
10 SUM3-RL(I)*EXP(N,I)+SUM3
FA=SU13=-R¥
FA2=FA¥FA
SE(N M)=SUMl4FA2
’ RETURN
END

SUBROUTINE MTXEL(1P,4,8,X)
DIMEKSION 4(20,20),B(20),X(20),PIV(20),C(38,38)

c THIS ROUMINS IS A MODIFIED VERSION OF MLXEQ-MATRIX EQUATION J
c SOLVER SUBROUTINE, COMPUTZR SCIENCE CENTER, WRIGHT-PATTERSON 1
c AFB, 0YIO0 j
c T0 SOLVE THE LINEAR SYSTEM AX=B

DO 10 J=1,NP

DO 10 I=1,NP
10 ¢(1,9)=A(1,J)

NPJ=NP+1

D0 20 I=1,%P
20 ¢(I,1pd)=B(1)

NPi=NP4i

NPK=4P41 :

DO 120 I=t,NP

IPl:-:I-l-l !

ATPi=0,0

DO 40 J=I,MNP

Ir (A35(C(J,I))-ATPE) 40,30,30
30 ATPE=4BS(C(J,I))

IPIVed
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}
|

4O CONTINUE
IF (ATPE) 210,210,50
5C D0 60 J=IPi,NPK
60 PIV(J)=C(IPIV,J)/C(IPIV,I)
IFROM=NP
ITO=NP
70 IF (IFROM-IPIV) 80,100,80
86 RM=~C(IFROM,I)
DO 90 J=IPL,NPK ,
90 C(I70,d)=C(IFROM,J)+RM*PIV(J) ;
IT0=IT0-1 3
100 IFROM=IFROM~1 -
IF (IFROM-Y) 110,70,70
110 DO 120 J=IP1,NPX
120 ¢(I,J)=PIV(J)
I=NP
130 IPi=I
I=I-1
IF (1) 160,160,140 )
140 DO 150 J=NP1,NPX {
DO 150 L=IPL,KP , ~
150 ¢(I,d)=C(I,J)=-C(I,L)*C(L,J) }J
GO TO 130
160 NPJ=NP+1
DO 170 I=1,5P
170 X(I)=C(T,%Pd)
180 RETLRY
210 PRINT 1001
1001 FORIAT(37HODZI(A)=0 IN CALL TO SUBROUTINE MIXSL)
RETURN
END
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c

c

¢

PROGRAM COEFFD(INPUT,OUTPUT)
THIS PROGRAM COMPUTES THE COZFFICIENTS FOR THE CONDITIONAL
BEST LINEAR INVARIANT ESTIMATION OF THE LOCATION AND SCALE
PARAMETERS OF T4E CAUCHY DISTRIBUTION FOR SAMPLE SIZES 5(1)20
WITH ADDITIOYAL SYMETRIC CENSORING. MUST READ IN THE EXPHCTED
VALUES AND COVARIANCES OF THZ ORDER STATISTICS, FORMAT(6F12,6)
NN=MAXIMUM SANPLE SIZE MM=MINTMUM SAMPLE SIZE
NN=20
M5
DO 5 N=1g{, NN
NI=K-2
NR=N/2
NM=(N41)/2
DO 4 I=3,NR ,
b EXP(N,N4i-T)=~EXP(N,I)
5 CONTINUD
DO 100 N=', NN
NI=l-
D0 8 I=3,NI
8 READ 101,(COV(I,J),d=I,NI)
DO 10 I=3,NI
DO 10 J=I,NI
10 cov(J,I)=Cov(I,J)
FILL THE A MATRIX

A(1,1)=0,0

A(1,2)=0,0

A(2,1)=0,0
(2,2)=1.0

DO 15 I=3,NI

A(1,1)=1,0

15 A(T,2)==EXP(,I)

DO 16 J=3,NI

A(Z,J)~-EXP(‘I.J)

DO 17 I=3,N1

DO 17 J=3,NI

17 A(T, J)'—COV(I J)+EXP(N, I)*EXP(N,J)
FILL THE B I.ATRIX
B(1)=1,0
DO 18 I=2,NI
18 B(1)=0.0
}E(;??;UTB THE COSFFICIENTS FOR THE BASIC CENSORED SAMPLE
NP=lf42
CALL MTXEL(NP,A,B,X)
DO 19 I=3,NP
19 RL(X)=X(I)
RX=X(2)
CALL SSLD(XN,M,RY%,RL,EXP,COV,S2D)
FILL THE AS MATRIX
hu"u-
0 25 I"l'u
DO 25 J-1,00
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Do 38 I=1,M
38 RKC(I+24+ICEN)=XS(I)
CALL SELD(,M,1,0,RXC,EXP,COV,SES)
IB=3+ICEN
IT=IB4M~1
SU4D=0,0
DO 41 ID=IB,IT
&1 SUMD=SUMD4+RXC(ID)
RXD=SUMD
50 CALL PRINT(N,M,SED,RL,SES,RXC,RX,IB,RXD)
100 CONITNUE
101 FORMAT(6F12,6)
STOP
END

SUBROUTINE SELD(MN,H,RK,RL,EXP,COV,SED)
DIIMENSION RL(20),E¥P(20,20),C0V(20,20),5ED(20,20)
SU41=0,0
SUHM2=0,0
NiL=(N-1) /241
NET=Nliiel
DO 10 T=Nui, My
DO 10 J=l1Y1, MiT

10 SU1=SU;H4+RL(I)*RL(J)*COV(Z,J)

DO 12 I=NM1,%NT

12 SUM2=RL(T)*ELP(,I)+SU
FRA=SUH2-RX
FRA2-TNA¥TRA
SED(N, 1)=St:14F:1A2

REPURN
END

SUBROUTINE PRINT(Y,,SEL,COFL,SES,COFS,4,13,D)

DIENSION SEL(20,20),C0rL(20),SE5(20,20),C0FS(20)
N=SAMPLE SIZE

1=SIZE AFTER CENSORING
SEL=ISE LOCATION
COFL=COEFFICIENTS FOR LOCATION ESTIMATE
SES=}SE SCALR
COFS=COZFFICIENTS FOR SCALE ESTIMATE
A=CONSTANT FRO:: LOCATION ESTIMATE
D-COKSTAUT FROI SCALE ESTIMATE
IF(i1,GT,5) GO 10 5
IPAGE=71
PRINT 20
PRINT 21,N,%,S5L(4,N),13,C0FL(3),SE5(N,!),13,C0FS(3)
PRINT 23,A,D
¥X=38
RETURN
5 Ri=
RK=K
RLIiZ=RI#2
IF(RLI!S,GE,RX)GO TO 10

9%
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25 AS(I,J)=COV(T+2,Jd4+2)+EXP(N,I+2)*EXP(N,J+2)
c FILL THE BS MATRIX
- 126 BS(I)=EXP(N,1+2)
c COMPUTE THE COEFFICIENTS
NT=M
CALL MTXEL(NT,AS,BS,XS)
Do 27 I=t,NT
27 RKC(I4+2)=X5(T)
CALL SELD(N,M,1,0,R¥C,EXP,COV,SES)
SUMD=0,0
Do 40 ID-3,NP
L0 SUMD=SUHD+RKC(ID)
RKD=SUMD
CALL PRINT(N,M,SED,RL,SES,RXC,RK,3,RKD)
IF(N,EQ,5) GO TO 100
IF(N.EQ.6) GO TO 100
IF(3.E3.7) GO TO 100

c CEL3OR AND COMPUIE THE COEFFICIENTS
GO TO 29
¢ IF IT IS DESIRED TO CENSOR TO SIZE M=i, REMOVE PRECEEDING CARD

IF((}1/2)*2-})28,%29,28
28 Ne=(N/2)-2
G0 TO 30
29 NC=i:/2-3
30 DO 50 ICEN=1,NC
NPC=Ngd
NP=M+2
Yudie2
DO 31 JD=3,NPC
31 A(2,9D)=4(2,JDs1)
DO 32 IDAt,Np
DO 32 JD=3,:PC
32 A(ID,dD)=A(ID,JID¢1)
DO 33 ID=3.MPC
DO 33 JD=2,kPC
33 A(ID,JD):A(IDs1,ID)
NP=142
CALL MIXEL(LiP,A,B,X)
DO 35 I=3,HP
35 RL(I+ICEN)=X(I)
RK=X(2)
CALL SHLD(NM,},RK,RL,EXP,COV,SED)
c COMPUTE THE SCALE COZ<FICIENTS FOR CENSORED SAMPLE
NTS=Med
NT=1$4.2
DO 36 15=2,KNT
DO 36 Js=1,NT3
36 AS(IS,JS)=AS(I3,J5+1)
DO 37 IS=1,LIS
DO 37 JS=L,NTS
BS(IS)=b5(IS-1)
37 AS(1S,95)=AS(I5+1,JS)
CALL MTXEL(1,A3,53,X5)

95
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8 PRINT 21,K,M,SEL(N,¥),I3,C0FL(I3),SES(N,1),I3,COPS(I3)
M2T 34 Mol
) Mi=I341
k . IF(M.EQ,1)G0 TO 9
PRINT 22,(I,COFL(X),T,COFS(I),I=lt,N2) |
9 PRINT 23,A,D ,
K=Kali=2 ]
GO TO 16
i0 ISKIP:K+3
DO 11 IS=1,ISKIP
i1 PRINT 2%
PRINT 25,1PAGE ,
IPAGE=TPAGE:L ;
PRINT 20 1
K=l44
1560 T0 8 ‘
] 16 IF(K.EQ.20)G0 TO 17 :
, RETURN *
17 IF(1,52,1)G0 To 18
- RETURN
! 18 1SKIP=t43
‘ DO 19 IS=1,ISKIP
? 19 PRIND 24
PRINT 25,IPASE
RETURN

y 20 FORMAT(Li1,15X, 139GA/ AT /9223, / [, 44X, @4D4ABLE IT,//,19K, 519C05FF

- 1ICIZITS FOR BISP CONDYITGIAL B3TIMATION OF THE,/ » 17X, 5631.0CATION A
2I'D SCALE FARAMSIIERS OF T2 CAUCHY DISTRIBUIION,/ 225X, 375 (WITH ADDI
SPTORAL SYISTITRIC CENS0RTNG),//,15%,50(%,%),/, 258, 11%% LCOMTION %+
KL6X,110%% SCALS **,/, 16X, 1514, 3K, 11, 5X, 34158, 5X, 14T, bx, 510057, ,10
5K, 353, 5K, 13T, 4%, 530087, , /, 151, 59(*,*))

1 21 Fomm(izio.wx.xz,xls,z?w.s,lu,m.6.?13.5,1&,?11.6)

; 22 FORIAT(33X,12,F11,6,15%,12,F11,6)

& 23 FORMAT(34%,1HA,F11,6,16X,1HD,711,6)

i 24 PORAT(LY )

g 25 FORMAT(42%,13)

f END

O S S Y
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